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l4ccne[oBaHnn c noMorqbro GPS:
KpaTruil o6sop

W 
flpaxruqecKue pa6oru

OqHopa:onlre il:rM epeHr.rr :
Bperr,rr perlrcrpauflu rtepBoHarranbHoii lanlrcu u cpeAHne :]HarreHrrq unporbr, Aor.rforbr Ir Bbrcor
ypoBHeM Mopr yqacrKon aruocSepHbrx xccneAoeaHili i , r i lAponorr.rqecKr,rx i lccneAonaHuii, Hry
3eMHoro rroKpoBa, 6nororuqecnrrx uccneAoBaunii, olpegeneHrrr xapaKTepncrr.rK rror{Bbr r{ u3Me
B,'taxHocru noqllbt, a raKXe uKoJ.tbt, HaxoAguleiicfl Ir UeHTpe Bauefo yqacrKa lrccneAoBaH
r rpo rpaMMe GLOBE.

l"pe.qnaraeMa.fl rrocneAoBareJrbHocrb nponCaenur pa6or u ranqrnT

br HaAi
qCHi lq

pe,Huq
illt IIo

3 a p e r e p n u p y i i r e  o g n H  H ' r  n p n e M H H K o n  c n c r e M u  r , r o 6 a , r s H o r o  n o 3 H u H o H H p o B a H H q  ( G P S ) ,
npeAocraBnreMbrx B paMKax r rporpaMMbr GLOBE, KaK Mo)KHo paHbue.  Bo,ree nogpo6Hyro
nuoopr\{aquxt cM. B pa3Aene ollputttttuuecrcue pa6ombr)), I]oA :]aroJ.roBKoM <KuK aatno,tHtnmct
uct'nedoouttut c tro,Mowbto GPS>.

flpourure pa'lAen o tr4 t't',te doaaHu t c no.\4 oult,to G P S : t1pu6e mcmlue >.

Cxonupyi i re IucbMo yqeHoro r r  HHrepBbro c yqeHbrM u pargai i re Korn{r , r  t t ] . rcbMa n uHrepBbK)
yqaur.rMcfl.

f lpovrure o[i lcaHuq np(tKmurrccKu.r puSom: TorrHoe ottpeAeneHue rofo, r{To H KaK cneAyer r.r ']Meptrb.
flepeg no,ryueHr4eM rrpneMHura GPS ottpeAenrrre pacflono)KeHHe Ka)KAoro tr3 yqacrKoB ncc,regoeaHni.i,

u c r r o n b 3 y e M b r x  B  p a M K a x  n p o r p a M M b r  G L O B E ,  n o n b 3 y r c b
u ro6paNeuur Mr.r, f ionyqeHH br M r.r c noMorubK) cnyrHr.rKa Landsat, Apyrr.rx
Marepr{anoB (rapr, arnacoB u r. n.) u no,'reBbrx ua6,rruAeunii.

l loc,re flonyqeHur npHeMHHKa GPS nopyuure yqaurlMCrr npoBecrr.r prAoM
co ruro,roii HecKoJrbKo rrcnbrrareJ'rbHbrx H3MepeHili i  c nouolrtrrc GPS,
orilcaHuq Koropbrx rrpnBeAeHbr B pa'lAene <flparrnvecrne pa6orr,r>.
Korga Bbr r , r  ruKo, . rbHr. rK H Hayqr. r recb r ro, ' rb3oBarbcr  IpneM HtrKoM,
Bbmor.rHlrre H3MepeHHq Ha KaxAoM lr3 yqacrKoB HCcneAoBaHHii, c,regyl
HHcrpyKuriM, npilBeAeHHbrM rr pa3Aer.re <Ilpaxrnuecxue pa6orur>. 3arpy:nre pe3ynbrarbr n 6a:y
AaHHbrx nporpaMMbr GLOBE cpa'ry xe nocJ're nbrnorHeHufl r.r3MepeHuii u pacqeroB.

Ec,ru ua oAHoM H,rrr HecKo,.rbKr4x yqacrKax flpileMy cfryrHnKoBoro crrHa,ra npenrrcrByror KpoHbr
AepeBbeB, onpeAenr4re KoopAilHarbr raKux yqacrKoB, cneAyr r.rHcrpyKqrM, rrpr.rBeAeHHbrM B pa:rnene
<tr4:tuepenua c no,voulbn GPS co cileuleHue"M rcoopduuamr. 3a lrcx,rrcqeHueM flpaKruqecKr,rx
pa6or, 3ro eAuHcrBeHHoe 3aHrrue, B xoAe Koroporo rpe6yercr ucflorrb3oBarl npr.reuuur GPS.

Ec,rn yuaul i lecq cror , rKHyrcq c rpyAHocrf lMr, r  t tpu Bbrrro, ' rHeHr.u, r  i l3MepeHr,r i i ,  u lu ecJ ' rH oHu
3ar . rHTepecy ro rc t  AansHe i i u . t nun  Bo3MoxHoc r rMH Hc I toJ . rb30 tsaHHr {  r , r o6a , rnHr rx  cuc reM
fro3xr luoHr4poBaHurr ,  f lpoBeAxre oAHo Hnr. t  HecKoJ.rbKo AonoJ' lHurernHux yue6Hnrx :aHlr r r i . i
(<A6conrumuoe u omHocumeJtbHoe HanpalneHua>, oPa6oma c j-ana.Mu> tt <B qe.M 3aKJltoqaemct
npttttun au u i t tntae ff i .) -\.

Bornparnre npueMHuK GPS n oprauu3arlr.{rc npofpaMMbr GLOBE a xparvai;iurue Bo3MoxHbre cpoKH.
I4Hcrpyrquu cM. B pa3Aene <lTparcmuuecKue pa6omat, rroA 3aronoBrolr <Kar lbtnonHflrumct
uccnedooauus c no,\tou.lbn GPSr. )(e,raelr BaM yAaqr{ B npoBeAeHurl uHrepecHbrx n rror're:rHbrx
:aHqruii I

$ o.o6oe npnMeqaHr{e
f lpuelruuxu GPS npeaocraBnrlorcr Ha BpeMr r{ Bo3Bparqarcrcr B opraHr.r:raqr{rc rporpaMMbr GLOBE
nprreMHHK GPS r'.roxso raKXe npuo6pecru y MecrHoro rrocraBrrrrKa.
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fl ttcbMo ytleHoro yqaqn Mcf,

loporue yuautuecr !

B Haure BpeMr AocryrrHbre pecypcbr rr"rraHerbr
yxe IoqTr,r i lcqeprraHbr, r.{ HaM cneAyeT BHUMa-
rerbHo u :a6or,qneo orHocurbcq K oKpyxarc-
uleii cpege,4ocranureiicq HaM or Iiora. l lpor-
paMMa GLOBE rpeAocraBnfler BaM Bo3Mox-
Hocrb yqacrBoBarb B yBenr4qeHru o6rena
ruaHnii o6 orpyxarculeM Hac Milpe.

f l po re , r l r n  HHTepec  K  H : r yqeH i l r c
oKpy)Karoqeii cpe4r,r npurrHo, Ho Mbr MoxeM
colrerarb npnrrHoe c [one3HblM. f lpournogr
HAYI{HbIC II :}MCPCHTI'I ,  M bI MOXE M NPHC BAI,T BATb
p a 3 n H q H b u l r  Q a K T o p a M  K o n i l q e c T B e H H b t e
3HaqeHnq.  q ro  l ro ' lBo , . r re r  HaM o6rexrus t to
cpaBHnBarb  r ru  $ar ropu.  B  pe :y rnrare  Mbl
MoxeM np l tHIMarb  o6ocHosaHHnre  peueHuf  ,
ro ecrb ocHoBaHHbre ua drarruuecnoii un$opMarlnu peueHr.rr orHocure,'rbHo roro, r{ro H KaK cJreAyer
AenaTb Aanbue.

.f - oAnH H'r yrrcHbrx, BbrnonHr*ou-lnX nporpaMMy GLOBE H rroMorarouli lx yqauruMcfl i lpHMeHqrb MeroAbl
cnyrHr, rKonoi i  Hanurauur c  noMOrrbrc r , lo6a,ruHoi i  cucre l ru ro3nr1noHHpoBaHnq (GPS).  Bl r  6y4ere
noJrb'ionarbct rrop'rarlrBHrrlr ycrpoi.icrnoM. npuHuMaK)UIHM cr.rHxpoH!r' lHpynulre orrHa,rbr KocMtIqecKHX
cryrHuKoB. Haxo!grrlrxcr Ha paccrorHnu 20 200 rruoprerpoB. orrpeAenrr ulrpory u ronrory c rorlHocrblo,
locraro.rHoii g,1fl o6uapyxeHufl ealxeii uKoJrhr rt, 'rI Bauero AoMa Ha cnyrHHxoaoi.i QororpaSnu. 3arpyxax
KoopAHHarHbre AaHHbre n 6a'ry AaHHbrx, Bbr noMoxere yqeHbrM r.r ApyfnM yqauIHMcfl, yqacrByrurr1uM B
rrporpaMMe GLOBE, orpeAenrrb reorpa$uuecKoe pacnono)KeHne [yHKroB. B Koropbrx npox']BoAflrcq
Bce H3MepeHHf l  ts  paMKax f lporpaMMbr GLOBE.

llpon'rsoqr H3MepeHHri 14 'rarpy)Kaq AaHHbre B paMKax rrporpaMMbr GL,OBE, noxa,ryiicra, crapaiirecn
o6ecrequnarb r rocneAoBarenbHocrb n rorrHoclb AaHHbrx.  Ec,ru r ro-g l t6yAn cxaNer BaM, qro oH He
']aHHrepecoBaH B HayKe r.r,rr{ B KaqecrBe AaHHbrx, cttpocure ero o6 3roM cHoBa, KofAa Kro-HH6ygn nr 6ru:xux
nu ,rroAeii 'ra6o,reer lr ebr3gopoBeer 6raroqaprr npHeMy aHru6uorura, xnil Aaxe [oc,'re roro, KaK oHH
c,regyrouluii pa3 crtycrqr BoAy B ryanere. Y sac noseunacb Bo3MoxHocrb np]rMeHr4rb cBor4 HaBbrKH B
o6,racrsx ecrecrBenHbrx HayK, MareMaruKr n reorpa$lur c reM, qro6lr BHecrn csoii sxraA B ynyqueHue
noHi lNlaHHr MexaHlr ' tMOB i l  cucTeM Hauero Ml , rpa.

B paurax Haueii nporpaMMbr pa6oraer MHoro,rrcAeii, Ho Bce oHH [onararcTcfl Ha Bac, loroMy rrro Bbr -

cneunanr.rcrbr n roM, r{ro orHoo,rrcq K cpeAe, oKpyxarcqeii aaur gon. .f HaAerccu corpyAHr.rr{arb c BaMIr tt
yBHAerb flnoAbr r]auefo rpyAa.

illd j*H
[-p Yur Cuur
Crapuui.i nH xeHep-lrccneAoBareJ'rb
3,rexrporexHuqecHui.i Qarylnrer
TexHo,roruqecrtti i  uscruryr urara [xopqxttr
Ar,raHra, nrrar [xopaxus 30332
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l-fogHaKoMbrecb: [-p Yur Cuur

[ -p Crvur.
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A-p  C-uum uH aeHep-uccnedoaamena
Texuo , l ocu r t€ (Koc 'o  uHcmumyma rumumo
!xopdxua s t .  Annunrue,  Lumam f ixopdxua,
CI]]4.

GLOBE. Karue r)arurcte eau ueoSxodu.Mbt u
t)Ltx qeto qttu ga.M uvxuut?

[-p Cn,tnr. laHHue o uupore, Aonrore H
Bblcore Ha!  ypoBHeM Mopt
geo6xoAlrrttur MHe AJ.rt roro, qro6u
onpeAenrrb pacn0no)KeHHe
nyHKr0B Ha rno6paxenulx,
[0 '1Yt199111, '*  C t l 'MOtUbK)

crryrHrrKoB. lpyrnr t l  yqeHbrM
rpe6yercl lHarb, rAe r.rMeHHo Ha
:rnx n ' lo6paxeHHrx HaxoArrcf l
nyHKTbl ,  u  KOTOpbrx r rpoH3BoAHnHcb
r{3MepeHHt; 3TO I]OSBOnilT i lM
cpaBH14Barb pe'lyn brarbl oAHr.rx
I r  r l r epeHn i i  c  npy ruMH.
f lonyqcHHbrvr  l ]  apyf l {x  [yHKrax.

GLOBE. Iloqe,uj, 6u nltot'nro rte
n()Jl b; t( )6u nt b(' fl Kut) tnu,u u !

!-p Crtrur. Mu xorrru oflpeAenr{rb pacnono-
xcHr{e nyHKTi . l  Ha u roSpaxcurrrx ,
cAcnaHHbrx cnyrHtrxonoi i  annapa-
rypoi i .  KaN4nr i i  r , reMeHr n ' ro6pa-
)KeHlr f l  ,  [o, . ty  qeHHof 0 c[yTHHKoM

Landsat, coornercrnyer KnaApar-
HoMy yqacrKy f lor repxHocrn 3c l r , ru
co cropoHoii 30 uerpon. [o,rr, 'ryrcl
ronorpaSrr . recxoi i  x  apro i i ,  rpyAHo
0npCAe; l l lTb MeCTOnOxOXeHl lC

c rorrHoc'r'bK) ao 30 rr,,telpon.

GLOBE. 3a-ucttun ,tu roidu-uudyla
( uc nt()t tl t L todanwto,: 0
n o :tutluo H u p o 6 aH u t ne p e r t o t: rt o it
rconnac?

[-p Cuur.  Her,  cnclerua GPS He yKa3brBaer
HanpaBneHlte.  OHa coo6uaer,  rAe
Bbr Haxonnrecu.  Kounac t lo3Bonrer
onpeAentrTb HanpaBneHle, Ho He
rr03B0,.rf leT y3HaTb, fAe Bbr HaxoArr-
recn. f lolrouy rpe6yrcrcr u
cr'rcreNra GPS. u KoMrac.

GLOBE. ITona:toaa"tucbnlt),Lt(tuluect
mexHono.ueil GPS nanurue ?

{a,  vuorue yqau}recr .  HarrpuMep,
6oiicrayrnr rr yqacrHr{K r,r ttoxoAoB,
nonb30Balncb cpencrBaMu GPS e
Apyrrrx  ycnoBl tqx.  3rnvu
npuSoparrau N{0f no,'rb3oBarbcfl
raxAlr f i ,  Kro npoKnaAblBan Kypc
cyAHa unr{ caMonera.

Paccraxume uu-tt o ce6e. f ie aar
aatpocnuf

.f poqr,rcr n ue6o,ruuroM ropoAKe
lo,r,1c6opo u uocro.rHoii qacru
Cerrepuoii Kapo,ruur,r; raM xe l
' laKoHrllrr.r Haqan bHyK) i l cpeAHroH]
uKOny.

Ectnu nu y 6a( (e-Mbt, iemu?

Her ' ,  y  MeHr HCr Aaxe AoMarxHnx
)KrrBorHbrx.  Ho y rn leur  MH0r0
cryAcHroB.

Ko t i u 6br ; tu u t l n ( pc ( ( )6u -r t r,t( b
ttayr0lt ' !

.f nccrqa uHrepecoBa,lcr Hayroii n
rexuuxoi i ,  cKopee r tcefo noroMy,
qTo HayKa -  lTo noHcr ucruHu.  . f
BCefAa lr HTepecorlaJlct
tr ' leKTpr{ qeoKttmn ycrpoiicruaM 14 r.l
MexaHrr ' lMaMH pa' lHoro poga.  Kor4a
r rrocTynrrn Ha
3neKrporexHu qecx l r i i  $ary, rnrer ,
vcnr  6o,r lure Bcero l rHTepecoBanH
paAn0 r'r Apyfue cpc.qcrBa cBr'lH.

B rartr.r o6Ltucmx.r 6u x.omeJtLt 5bt
n0 n OI HU nl b ( (J ( ) Lt H0 v- tlH t>t e SU At t tt X l

f xore,r 6r,t ,ryuurc paro6parlcr n
3neKTpoMafHeTi l : ]Me -  B TOM, KaK
s:auuoAeiicrByror 3neKTpilqecKHe
U MAfHi lTHbIC IOJ' Iq -  A TAK)KE B

reopil lr neporrHocru. 3rn
Axcr{unnnHbl Bcefra 5rt,tu calruuu
TpyAHbrMr.r Anfl rvreHr. f laxe re
cTyAeHrbr, K0T0pbre fionyqarcT
BbICOKIIC OTN,IETKH IIO STIIM
rrpeAMeTaNl. uHotaa He IIOHIIMatoT
I{X rO-HaCTOf U{eMy.

Vmo u.ueuuo sut xomenu 6ut
ysHamb od enercmpuuecmae?

GI,OBE.

!-p Crvrur

GLOBE.

[-p Cr',rnr.

GLOBE.

[-p Cr 'rur.

GLOBE,

[-p Cr'rur.

GLOBE.

GLOBE'" I997 flpunercrrue - -5 hcc,.rc'!oeaHrrq c norraorqlro CPS



GLOBE.
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[-p Cr',rnr.

GLOBE

[-p Cuur.

GLOBE

[-p Cuur.

GLOBE,

[-p Cuur.

I xorer 6lr r,ry6oro rroHr{Marb
rrplrHunn bl QyHrquonlrpoBaHu q
3neKTpHr{ecrea. Mlr 3HaeM, qro
3neKTpHqecrno pa6oraer, Ho Mbr He
3HaeM Ha CaMOM llene, KaK OHO
pa6oraer.

Moxno nu Jmo y3Hamb do ron4tt?

fl coNrHesarccb B 3ToM. Cyulecrnyer
6ecquc,reHHoe. 6ecxoHe,{Hoe
KonriqecrBo seulei; i, Koropbre Mbr He
noHHMaeM, u ecnu HaM yAaeTCt
noHflTb xorfl 6rt He6o,rluyro ux
Lracrb. 3To yxe Aocrt{xeHue.

B at - wt xe ue p - uc t ', le doou me n b.
Kur oaLua paSomu c6t3uHu c
u a y r c o i l

Cu,ra panHa llpor{3BeAeHurc Maccbr r{
ycKopeHHr. 3rolrarou pa6oraer.
HO I I pO I I I IO  0qeHb  MHO|O  BpeMeHI

ro rex i lop, KorAa o6 srou

AofaAaJ'rcf l  qen0BeK. tr4HxeHeprt
I lpHNIeHUIOT TaKUe 3aKoHbr r.r
I I0nyqarcT rrpaKTr4 qecK He
perynbrarbr. HayvHnri i  npouecc - a
lrHXeHepbr ro)Ke ts HeM yqacrByK)T
- laK,.trcqaeTofl  B BbrABilxeHUfi
f  HIIOTeSbl OTHOCHTe,' lbHO TOrO I l t l t l
r .rHofo f l  uJIeHHg H B rrpoBepKe
COOTBCTCTBHq ETOii f I I I IOTE'}bI

Aei.icrer4re,q nHocrrl. llograepqu e
I{CTUHHOCTb f HnOTe3bl. M0)KH0
t toJ ' rb  JoBarbcr  Bbr r ts , leHHoi i  ta roHo-
MepHocrbrc. tr4HNeHepnt
Ionb3y]oTcr TaKnMLl
3aK0HOMepHOCTfl Mlr,  npoeKrxpyq
n0ne:lHbte BeuH.

Turu-+t o6 1t et s o.+t, a d n p u.M e H tte m e
tl0J'ly qe HHUC :)HUH Ll t, (' 0 30 U 6 U t
Hlsde mexHuqecKue cpedc matt?

f eeqy noucK HoBbrx rHaHuli  n
fipxMeHrrro ux. KorAa fl r.rrly HoBbre
'lHaHrrq, fl BbrcTyIIarc B por'IH
yr{eHofo. KorAa q rpuMeHqK) Ltx, f l
BbrcTyrrarc B ponu l{H)KeHepa.

C -v u4e cmay e m t u r arcu a- uu6y d u
oco6enuo mpydnaa :adaqa,
no c n10 t HHo 3 qHu.MaK) wa t 6 awu
.vucnu?

Tpu roaa Ha3aA MHe nopyqlr, ' Iu ABe
f LIfaHTCKT{X CnyTHuKOBbtX aHTeHHbr
enrcoroii B lecqrb 3raxer:i u

AHaMerpoM oKono rPHAuaru
MerpoB. Oun xpynuee
6o,rnuuHcrna rAaHnii; JrH aHreHHbr
npIHaAncxa,ur KoMr]aHr,rn <3ii-Tu-
rHA-THr.

Bu-tt tttt l t l"ttttu Jnu unncuuu?

[a,  oHu crof l r  Ha KyKypy3HoM none
rrpr{MepHo n 100 ru, roucrpax K rcry
or Ar,rasrnr. [4x rynu,r
TexHo,rorttqecrnii uHcruryr rlrara
f lxopgxur.  MHe cxa:ra, ru:
<CAe,rai.ire c HHMtr uro-Hu6yAn>.
.fl cnpocu,r: <Yro'?> MHe roeoprr:
<Yro-Hn6yAr,>. I cnpaunsarc: <tlro
ulresuo'l> Mue noeropurcr: (qTo-
Hu6y4r!> 14 s cra;a, r :  <, [aAHo>.
Ha6pa,r rpynry cryAeHroB-
Ao6pono,rnueB. u Mbr nonpo6ona,ru
NOACOCAIIHIITb K 3TI{M AHTCHHANI

Koe- K aKoe paguoo6o pyaoBaHl{e,
.rro6lr fl pocr'I yut{ Barl :rnerguuii
uyM unH nepefoBapuBarbcq co
cnyrHuKaN{n.  Yeper napy ner ,
neroM 1994 rola. Mbr cMoDrrl
noBepHyrb 3Tr1 aHTeHHbr B
HarrpaBneHun FOnurepa, KorAa B
Hefo Bpe3a,lacb KoMeTa
lllyueiixepa-,rlesu. Mu u:rnepuu
UHTeHCUBHOCTb tr lyMOBbrX

paAuocurHanor [Onnrepa, rrbrrarcb
CB'I3ATb CC CO CTOJ' IKHOBEHIICM

KoN{erbr c lOnnreportr. Taruu
o6pa:ortr. c rroMorubrc cryAeHToB
MHe yAanocb cAenarb l,t3 cl]HcaHHbrx

GLOBE.

[ -p  Cvur .
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GLOBE.

!-p Cruur.

GLOBE.

[-p Cr,,rur

GLOBE.

[-p Cr,aur

GLOBE.

[-p Cvur.

GLOBE.

aHTeHH paArroacTpoHoMilqecKyro
craHuuro u craHuHlo cnyrHuroeoi i
cBq3r,r. 3ro 6u,ra rpyAHar 3aAaqa.

Karoao Bowe oSu,tnoe dueauoe
pacnucauue?

Mou AHu npoxoAflr no-pa:Hor'.ry. f lo
cy66orarra r or[paBJrflrocb co
cTyAeHTaMr.r Ha yqacToK, fAe
ycraHoBneHbr aHTeHHbr. OAuH ur
cryAeHroB, HarpxMep.
ycTaH aBr.il4 BaeT ABI raTen b,
noBopaqilBarculuii aureuHy, a
apyroii pa6oraer HaA conpfl )KeHr.reM
STO|O ABr.rfaTe,lt C KOMnbrcTepoM.

Kott)u Bbt /olopume o dautame"te...

I unrerc B BHAy 3neKrpoABurarenb
pasMepoM c MycopHyK) Kop3r, rHy,
roropnIIi, nOc,'te BKr'lK)rteHIt
surxt'r i i  nepeAaqrr. Moxer
noBcpHyrb Aec'rTlr3TaxHOe 3AaHrre.
Msr pa6oraeM c friraHTcKr.rMr{
crryrHrrKoBbrMu aHTeHHaMn. .f l rtrory
floBopaquBaTb ux BBepx u BHrr3,
HarrpaBo r{ HaJreBo. 3ro no
cy66orau. B reqesue HeAenr.r rl
npenoAarc rr Bcrpcqarccb co cryAeH-
raun,  o6cyxAaq nHrepecyForr lne r rx
Bonpocbr.  . f  nponoNy MHoro
coneulauui i  B paMKax nporpaMMbr
GLOBE H Apyrnx nporpaMM.
Bpeua yxoAl.rr raK)Ke Ha
pa:pa6orxy KoMnbnrepHbrx
nporpaMM, noAfoToBKy 0rqeror l
l l  Bbl i l0 , r lHe Hl le aHa, ' I l l  t0ts.

Y aac e cma caot ,ta6opamopua?

Mor ra6oparopul - yqacroK
c aHreHHaMH. Ha reppuropnu
r.rHcrHTyTa pacno,'ro)KeH br
,ra6oparopuu, B Koropbrx Mbr
npoeKrupyeM, co6upaev u
HcnbrrbrBaeM o6opyAoeaune,
KOTOpOe 3aTeM yCTaHaBJ'tHBaeTCq Ha
yqacrKe cnyTHr.rKoBbrx aHreHH, Ho
Haua Hacrorrqar ,ra6oparopuq -

3TOT yqaCTOK C aHTeHHaMLI.

Koco aat L'vLtna,1u (6ou.Mu teDot.Mu
a r)etncmae?

AcrpoHanron.

Ecmu ntr I sac csou aepou
ceeodua?

HanepHoe, 6r.r6reiicrue IepcoHaxrr,
npoAeMoHcTpnpoBaBuue clI,ry
Bepbr.

Bepa uxeent 6onautoe 3HaqeHLte
o attwei pa6ome?

[a.  Bepa BaxHa Bo BceM, qro

re,rraHlr nroAu. [,rr roro, qro6lr
crynl.ITb Ha IIon, HaAeflcb, t lTo oH
Bac noAAepxnr, rpe6yercr, a
xaxoii-ro creneHr.r, Bepa.

Kuute ydootemoopeuue durum
ttu\' ttHbre uc cne doaauu a ?

flpnrrHo 6uro 6u cAer.rarb KaKoe-
Hn6yAt HoBoe orKpbrrue, Ho fl
3aHrrMarccb IIpoeKTupoBaHneM u
c6oproir annaparypbr, Koropafl
rroMoxeT ApyfHM oTKpbrBaTb HOBbre
f l  B, ' teHnt . , (aer , rn xaxOe-Hu5y,1u
ygoBnertsopeHue c6op AaHHbrx B
paMKax r rporpaMMbr GLOBE? C
uoeii toqrn 3peHilq, caMoe
npr.rflrHoe - tsr{AeTb yMHbre,
y,r u6arculuecq nuua ttl Ko,rrbHLr KoB.

Kuryn nlnb:ty yqacmue B
n pot pu-v-Me G LO B E npu H o( u tlt
1 'Ut tu lu"uca?

OHH oco;uarcT. qro BHocq'r' raxoi.i-
TO BK,'raA B r.r3yqeHue MexaHr.I3MoB
11 pH poAbr, ycraHaB,ril.r BarcT
HeflocpeterBeHHyro cB,{ tb c Hayxoi.i
u rexnlrroii H KaK-To B,'rHrruT Ha
Hnx.  I  ,ayMan.  qro B
npeAcraBneHrn 6o,r nrurrHcrsa
yqaqf lxcf  HayKa n TexHHKa -

TauHcrBeHHbrii vepHnfi rulu K,
roropnrii oHrl He nonurr.raul. [a,
rafiult cyulecrBytor, Ho HaM
AapoBaHa cnoco6uocrl Ayr\rarb o
roM, rtro npoucxoAr.rT BoKpyf Hac,
Ha6,rrcgarl Ir oflpeAenrrb xapaKre-
pHcrHKr.{ rs,reuuii.

II o o uute ny,vHe Huro, no nt p e6y e mc a
nu y.tau.lu.Mcn noHu.MaHue
o c Ho6 Hbtx Hay qHO - me x Huqe c Kux
npuHtlutloo a XXI eerce?

[a. Ecrl nroAx, Koropbrx nyfarur
HayKa H TexHHKa, H eCTb ntoAt{,
roroBbre fipfiHqrr, ltx. Tor, KTo He
xeJraer pa:6uparrcr B HayKe rr
TEXHI,IKC. MO)KET CTATb

fpaiKAaHr.rHoM BTopofo copra. Y

{-p Cnaur.

GLOBE.

[-p Cuur.

GLOBE.

[-p Cuur.

GLOBE.

[-p Cruur

GLOBE,

[-p Cuur.
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GLOBE.

[-p Cr,,rrr.

GLOBE.

[-p Cuur

r'iloleii, Koropbre Bbrpa)KaloT cBolo
no3uqurc cJ'toBaMr,r <.f He 3Harc, rar
:: ianpof paMM14poBaTb
Br.rAeoMaf Hr4rOQoH, r{ f op)K ycb
3rr{M>, 6yaer roparAo MeHbrxe
Bo:lMoxHocreii, qeM y Apyfr4x. 3ro
yxe npoflcxoAr.rr Ha Hauilx fna3ax.
CpaeHnre roJ'roxeHrre nrctrei,i,
cornacHbrx yqr.rTbcq [pr.rMeHeHHX)
K0MrrbtoTepHoii TexHUKu, r,r rex, KTo
He xenarcT 3ToMy yquTbcf .

Vmo 5ut Bbt .MoaJtLt cKu3amb
y\aqe-M)t( 1, Komopbtu xoqe m
p(tSomamb 6 6aweit o6"tucmu?

Hayra i l  HHXeHepHoe IpoeKTnpo-
BaHI4e - O6na0Tr.r, KoTopbre
rpe6yrcr 3Haq urenbHbrx 3arpar
BpeMeHr,r n cn,r. Ho ror, KTo ocBour
HayrrHyrc HnI r{HXeHepHyH]
npotfeccuro r{ ucrrbrracr paAocrb
orKpbrrr,rf l , 6yAer yAon,rernopeH
cnoeii pa6oroii.

MoName Jru 6br iamu rurou-ttu5v-da
COBem YtlAUlU'^'l('t,
u H nl e p e (' \' l0 Ltl u.\,1 (' tt t l u y tt I I bt.\l u

u t' t: n e i o o ut t tt a,vt u'/

14t'r c,reAycr Haiirn nrpoc,rux
,rnAeii, xenarcrlnx HarrpaBnrrb I{x
r.r noMofaTb HM - foBopHTb c
unun,  o6cyxAarb c HnMn pa3Hbre
BeIIH, nblTaTbcf  I IOCTpOHTb trT0-

uu6yAn.

Buau nu v- 6ac rilaKU€ pltroaodu-
menu, K?adu ]bt yt11111uco7

Ognu crapuii uuNeHep
qpe'rBbrqai.iHo t.tue nouor. -f l
xa,lerc, qro He cTan panr40nrc6[-
TeneM eule paHbue, floroMy rrro
rofAa MHe yAanocb 6nr ncrperurrcr
co MHofHMH nrcAbMU, XOpOIXO
pal6upanunMHcfl B HayKe rr
TEXHIIKE.

3uauum, rocda au 1-vu.lLtL'b, 1- 6ac

ltxe 6amo 7JteqeHue K mo.\ l \ ,  Lrc.M

6bt 3aHlwtaeme cu mene paf

KaxAoe rroKoneHue r.rHrepecyerct
pa3nilqHbrMr.r BorrpocaMr.r.  Bo eperrra
Bropoii r ' .ruponoii soiiurr aKrr,rBHo
o6cyxAa,racb yrpo3a co cropoHbr
roranurapHoro o6uecrBa. florov
cra,'r[ 6oqrbcr aroMHoii BoiiHbr.

B 60-e roAbr B CIIIA rr.ro,roAue
nrcAu ocnaprrBa,rr{ aBroprrrer
BNACTEi;i I,I BOCCTABAII4 NPOTI{B HI{X.

B c,regyroueM necqrrl,rerttu,rrcAeii
HaqaJ.tu 6ecnoxonrl Bonpocbr
oxpaHbr oKpy)Karcueii cpegor.
Ye,roger, Koropofo 6ecnox0qr
Borrpocbr oxpaHbr orpyxarcueii
cpeAbr, oMo)KeT floBnr,lgTb Ha HX
peueHrIe.  ecnl t  u  ly t tHT.  c  HayuHoi i
T0qKr.r 3peHilfl , fl oc,.teACTBI4fl

npo6,reu,  cBf l3aHHbrx c oKpyxa-
nuleii cpetoii. Hayvuoe n rrH)KeHep-
Hoe 06pa:roBaHrre Aaer
B03MOXHOCTb Hayqr {TbCr l
KOnHqecrBeHHoM y  H ' lMepeHHK)
pa3nr.rrrHbrx $axropon r.r f l  BneHnii ,
I IO3BOn t lrcUeM y II0nyqarl O5t,er<-
THBHOe I ]peACTaBneHHe O
nponcxoAru leu .  Hanpuvep,  Bbr
MO)KeTe 6r,trr,  cropoHHu KoM
l tcn( ) " j l  b  roB l lH t t I  co lHeqHt t i i
3Hepfrru, H0 rrpH 3T0M He
pa' l6uparlcr I l  roM, t lro I lbl  rol lopu-
rc. Ho cc,Tlr Bbr rrHXeHep lrnn
yueHui i  u  naM u ' lBecrHo,  r r ro

raxAui i  rna4parur,r i i  uerp
IoBepxHocril 3ev,rn nornoulacr
oat lH  Ku, to l ta f ' t  co , r tHc t tH( l i i  rHcpnt t t .
l l  3HaeTe, CKOr' lbKO CTOtIT OAIIH
rnaAparHu i i  Merp  conHeqHoi i
6arapen, ' lHacrc !  u ro  ro : t f$uuueHr
II0"qe']HOfo AeiicrBltf l  co,rHeqHoii
6a lapeu cocraBur  l0  lpoqeuron u
qTo I laM yAacrc t  nonyuur r '  100
Barr e,rcrrpolHeprlt tr  c KaxAtlro
KBaApal 'HOrO MeTpa, Bbr CMO)Kere
CKa3aTb. KaKOe KOJ'It l  qeCTB0

:)neKTpO3Hepf r.il,r Mox Ho
BbrpaooTaTb c rroMOuIbK)
cor rHeqHofo  cBeTa.  Bbr  cMOxere
rrpHcBor{rb $axropar' , t  qu$ponue,

KOr'tUqecTBeHHbtc 3HaqeHilf l  .
paccLrurarb, cKonbKo SyAer cronrr
seo6xonuuoe o6opy.{onaHue, n
cAenarb o60cHoBaHHoe 3at BJ' leHHc
OTHOOITTC,'IbHO MEXAHII3MA.
OKa3blBarctIIefO BJ' l l I t lHUe Ha BeCb
Mr,rp u ero 6uoc{repy.

Kuroau cetodrta ca-MUe nepedoaarc
rnnpasneilufl c ]uuteu o6,tacmu?

flna naxHeiiurrx Ha[paBneHnn -

rrpoeKrrrpoBaH14e 3r.reK rpoo6opyno-
BaHHq u co3.qaHr{e cpeAcrB fiepco-
Ha,'tbHoii cBfl3r.r, TaKUX, KaK
KapMaHHbre Bbr3brBarcurre
ycrpoiicrBa, coroBbre re,re$ouu u

.rl;tgr., ::.,,L!.
i rr. ...",1j
: ,::Q;1

: : , "
:i;il'ft q
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[-p Cr,lnr.

o[rr.rqecKile ycTpo14cTBa,
OCHOBAHHbIE HA BO, ' IOKOHHO-

onrilr{ecKoii cBs3[ - HanpuMep,
KoMnbrcTepbr, B KoTopbrx
Bbrrr14c,'rr{Te,lbHbre onepaufl Ll
npor.r3BoAqTcfl c noMoulbro
cBeroBblx f l r r -HanoB. f lo  onruqec-
KOMy CreKnflHHOMy BOIOKHy
TOHb[Ie BO,'tOCa MOXHO [epeAaBaTb
HeBepoqTHoe KonHqecTBo AaHHbrx.

Cy uqe c mrslt ro m,t u np e d e nar
H ay qHbtx uc c ne d oa auuu ?

MHoxecreo,rrcAeii paccM arpH Baror
HayqHbre ucc,'reAoBaHr.rr KaK
non brrKy pacKpbrrb ra i iHr t .
r.r: lBecrHbre oAHoMy Bory. YveHue
HrlKorAa He 6yayr :rHarb Bce, r.r B
roM, qro Hac ucer4a 6ygyr
oKpyxarb rar iHnr,  Her Hnqefo
n,roxoro. Cyuecrnyer 6ecxoHequoe
Ko,.lu qecrtso sor I\4ox Hocteii
cAenarb HoBoe Ha ocHoBe Tofo
MA,' IOIO. TITO HAM I , I3BECTHO.

.f cqurarc, qro Mbr - xpaHr.rre,.rl
STO|O MUpa, U Anfl HaC BnO,.tHe
pa3yMH0 u qe,recoo6pa:Ho
II brrarbcr noH qrb tlx py x aruutui.i
unp u :ra6orrlrbcfl o seu. 14 B 3r0M
HaM M0fyT noMorrb yqeHr,rKr,r [rKo,r.
tr4x AaHurre ttoMofyr HaM floHqrb,
xar pa6oraer Hau Mr,rp, r.r Mbr
cMoxeM rrpHHHMaTb pa: lyMHbre
peueHur.
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BeeEeHne

KpynHbrM nraHoM
Kparxuil o6sop
flp u e u H u r c r{ cre M br r,r o6 a,r n H o r o I o 3 r.r u lr o H rr -
poBaHr , r f l  (GPS)  -  nop ra ruBHoe  yc rpo i i c r so ,
HenocpeACTBeHHo np r . rHxMarcuee  AaHHbre ,
f l epeAaHH b re  HaxoAr r  run  M r { c l  Ha  op6u re
crryrHr.{K aM r.r. f lpueuuux G PS nor so,r trr yqaur4 Mcrr
orrpeAenrrb rrx MecrororoxeHl{e e ,rrc5oi.i roqxe
Ha rroBepxHocru 3ev,rn, Bbrpa)KeHHoe B ' lHaqeHilqx

rxr,rporbr r.r Aonrorbr, c roqHocrbK) ao 100 MerpoB.
YcpegHlr n pe3yn brar br HecKo,.r bK n x u'ruepeHnii, r ax
rrpaBllno, MoxHo onpeAennTb MecTorlo,roxeHrrc c
ToriHocrbK) go 30 rtlerpoB, Koropaq coorBCTcrrlyer
pa ' rpeua rcu le i i  cnoco6Hoc ru  ( r .  e .  o .qHoMy
3neMeHry  u ' r o6paxeHnr )  annapa rypb r  cny rHHKa
Landsat. Taxuu o6paron, yqaurccq Moryr orrpeAe-
nf lTb KoopAr, rHaTbl  Hcr lo,Tb3yeMbrx r rMH B paMKax
rpo fpaMMbr  GLOBE yqac rKoB  ucc , re4oRauu i i
[ n o q a A b r o  3 0  x  3 0  M e r p o B  c  r o q H o c r b n ,
AocraroqHoi . i  Anr  r rAeHrnr fnnaqnn coorBercrBy-
ruul r rx  3neMeuroe n ' to6paxeuui i ,  [onyqeHHbrx c
rroMou1brc crryrHHKa Landsat.

[a, yuarquecq M of yr noJrb3oBarbcfl cnyrH r{ KoBbr M 14
AaHHbrM14 .  Hec l ro rp r  Ha  ro ,  q ro  c14c reMa  GPS
f lepBoHaqannHo  6s r , ra  pa ' rpa6o laHa  B  BoeHHbrx
u e n f l x ,  T e I e p b  o H a  H a x o A H T  I t  o c H o l ] H o M
rpa )KAaHcKoe  Ip i lMeHeHue .  Mu  xo r r . rM ,  q ro6o r
y q a r r H e c r r - y q a c r H H K H  f r p o r p a M M b r  G L O B E
Hayqunilcb onpeAenqrb uupory n go,rrory cnoeii
r r rKo, . rbr  r , r  cBor, rx  yqacrKoB r ' rccneAoBaHui i .  3ru
,qaHH bre, Koropbre SyAyr ucno,r b'lonarbcfl y qeH br M H
u  I I lKO, tbHHKaMU BCe fO  MHpa ,  I I 0 ' , ]UO" r t tT
noKan i l : : i oBaTb  r r yHKTbr ,  B  KOTOpbrx  yqau r rec f l
H'lMepqror xapaKreprlcruru 6uocSepr,r. Ec,ru y nac
Her  Aoc ryna  K  Ip r , reMHury  GPS,  op raHr {  }auu r r
rporpaMMbr GLOBE roMoxer BaM apeHAoBarb
raxoii npnerrlHux. Ec,ru Baua uKo,'ra, yqacrByrculafl
B nporpaMMe GLOBE, HaxoAr4ror  s  CI I IA,  nur
M o x e r e  a p e H A o B a r b  I p H e M H r . r K  G P S ,
HenocpeACTBeuuo o6paruB[rucb K npeACTar]urenrM
op faHH3au i l u  GLOBE.  Ec , ru  Ba r ra  uKo , ' r a ,
yqacrByroqar B nporpaMMe GLOBE, HaxoAurcr 3a
rrpeAenaMr.r  CI I IA,  apeHAoBarb npuevunr< GPS
MOXHO C rrOMOrIbrc KOOpAUHaTOpa, OTBeTCTBeHHOTO
3a Bbrrro,'rHeHr.re nporpaMMlr e eauleii crpaue. Cna.
6o,ree no4po6uyro uHSopMauilIo B pa3Aene II r,rasnr
<tr4cc,retrosaHr.rq c iloMoullro GPS>.

Cnyrnuxu
Cyulecrnyror  caMbre pa3ni lqHbre KocMi lqecKxe
annaparbr. Becnu,rorHne HayqHbre KocMrrqecKile

afl laparbr, TaKlle, rar <Mare,r,raur>, <BnxuHl> n
<fa,ru,reo>, 6nr,ru HanpaRJ.reHbr K BeHepe, Mapcy u
Fonurepy u npou3Bonn,Tfi n3MepeHilr $n:ruuecrux
xapaKrepr{crr.rK, rrepeAaBaq no,'ryqeHHbre aaHH bre Ha
3ev , r r c .  B  80 -x  r r .  annapa rs r  <BoqA)Kep  l ,  u
<Borgxep 2>,  :aroHqnB Ha6,r roAeHuf l  BHeuHrrx
nnaHer Co,rseqHoii o{creMbr, Bbr,'rereJ'rH 3a npeAenbl
Haurer i  u icreMbr.  B 1996 r .  KocMrrqecru i i  annapar
,.fa,rn,reo> Hafl paBnn ficcneAoBarc,rlcxrri. i ' ]oHA B
a r r , , { o c c p e p y  F O n u r e p a .  C n y c r a r c n  q e p e  l
a r rn roc t f epy  fonn rcpa ,  Bb rAepxHr ra r r  o rpoMHoe
AaBJ.reHr4e H TeMnepaTypHbre flepeflaAbr. sror 3oHA
rrepeAaBan no paAH0 AaHHbre. ' iaper i lcrp i lpoBaHHbre
e f 0  A a T q H K a M u ;  3 T H  A a H H b r e  I p H H H M a n r r c b
ar I IaparoM <<l-a, ru, reo> u rpaHcnupoBa, [ r rcb Ha
3en,rxr.

Ha 6oply I rnorupyeM brx KocMrrqecKux aInaparoB,
TaKnx ,  KaK  KocMnqecKne  Kopa6 , rn  <Ano , r , r o> ,
K0cMHr l ccK t | c  qc "qHoK l . t  i l  KocM l l qecKa f l  cTaHu f l f l

nMl rpo ,  HaxoAr rc r r  nK )Au .  B  o r , ruque  o r
6ecnu,,rorHbrx aflnaparor], BHyrpn firrnorupycMr,rx
KocMr.rLrccKux anf laparor ]  c( )  rAaer.cr  HeoSxoAnvas
Anq AbrxaHnr aTMocQepa. i lcnonb lyK)Tcrr cpeAcTBa
r c M I e p a r y p H o r o  K o H r p o , r r  ( ' r ' e p n r ) p e r y n I p o -
uaHnl) ,  HMexlrcrr ' ]a f lacbr  eAbr n Apyruo BeuccrBa n
o6opy4onaHne,  ueo6xoAuMbre Anrr  t toAAepxaHnr l
qenoBeqecKoi i  Nn' ruu.  B crr f l ' l r  c  3TrrM. a raKXe B
c B r r ' ] r r  c  u e o 6 x o A n M o c r b K )  o 6 c c n c q c H H r l
6 c ' r o n a c u o c r u !  n u , r o r n p y e M b r e  K o c M n q e c K u e
anflaparbr o6xoAqrcr ropa']Ao Aopoxc u ycrpoeHbr
ropa iAo cnoxHee.  qeu 6ecnn,rorHbre af l f laparbr .
TeNa  He  r l r cHee ,  npe6 r , r r raHue , r r cae i i  n  KocMOce
no' ]B0,19e1'  uM He To, ' tbK0 HaKat t , r lBaTu ueuHtt i i
onbrr lr ne,rrrrbcrr rrHTe pccHbrMn Ha6,rrcAeHurMu, Ho
n  p c u a r b  H e r r p e n y c M o l p e H H b r e  n p o 6 , r e u n r  c o
c noiic'r '  ueH Hcli i v e,ro ner y u'roSperare,r bHocrbrc.

KocNlrqecxni i  annapar,  gnnxyrr {n i icr  no op6ure
BoKpyr 6o,ree rpyruuro Hc6ecuoro re,.ra, Ha'lbrBaror
cny rHr , rKoM.  Ko rAa  xoc r r . r uqecxu i i  annapa r
<fa,rn,reoo Aocrrlr FOnurepa u 3aMeAnnncq, qrtl6lr
euti iru Ha op6ury BoKpyr :roii n,rauerbr, oH cra,r
cnyrHrrKoM FOnurepa. Korna vu BblBoAlrM annapar
H a  o p 6 n r y  B o K p y r  3 e u , r u ,  o H  o r a H o B r r r c q
HcKyccrBeHHbrM orryrHuKclv 3el r , ru,  TorAa KaK,
H a r r p H M e p ,  I I y H a  r B r ' r r e r c r  e c r e c r B e H H b r  M
cny rHr ' rKoM 3eu , r l r .  t r 4cx  ycc rneHH b re  cny rHr rKx
3ev,rn Bbrro, . rHf l Ior  pa3nnqHbre Qyuxquu,  o rou
rr r{ cr'r e o 6 ec n e q il s a lor A a,'r b H ro n r err eO o H H y ro
cBq3b,  I IepeAarcT TeJ ' teB143t{oHHbte cufHaJ' tbt  t4
naHHbre, BeAyr MereoponofnqecKr.{e Ha6,rroAeHuq ra
Bbr rBJ ' r r roT  IpHpoAHbre  pecypcb r ,  BeAy r
ua6 , r r cAeuuq  BoeHHofo  Ha3HaqeHu f l ,  a  raKxe
BbITIO, ' IH'TOT OCHOBHbIC HAVqHbIE I43MCDEH U' .
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Puc. GPS-l-1.
Cn.\ 'mttux ' (L!(n l ( , \ r r>r  . ' , to5d)u,r to, ' ( )  11(,  tuquotrupoc(t t t t tx  (Ol tS)

, [yHa Haxo,qrr rc f l  Ha pacclorHrur  - ] l l4  -500 KM or
3eu,rn,  r i  coBcpuaer oAnH f ronHbr i i  o5opo' r '  noKpyr
3Cu , rn  B  Te r tCHt re  I pyMepHO OAHoro  MeCr rUa .  B
CBt' l l l  C Orpatl t lqeHHblM KO,IIILICCTIlOM TOn,lt lBit ,  a
TaKXC Anr r  TO|O,  qTo6br  Bec l ' i l  HaSnK)AeHr .Ur  Ha
He6onbuoM paccro tH l i l t ,  KocNi l tqccK l tc  qe , tHoKrr

< l I Ia r r , r>  u  Heh.oropbrc  I r ' l  r leAyu l rx  Ha6nK)AeHut
C f l y T H t l K O l i  H A X O A t I ' l C t  H a  l l b l C O ' l e  T ( ) - r l t ) K o
HCCKO, [bK i lX  C( )T  KH, r r0MeTpOrr  HaA 3enr re i i .  T i tXr rc
C I y T H I I K I I  ,  I ] b l  l l e A C H H b l C  H i t  < < O K 0 , l O ' l C M H y K ) >

op6ilry, concprraK)r oAnH o6opor noKpyr l lcu,rn
K a K  M r r H i l M y l \ r ' t a  9 0  r u n H y ' r .  c n y r u n n I  c r ] r ' ] H
r lb r r io [ f l ' r ' c f l  Ha r ]b rcory  35  192 KM HaA 3cnr , rc i i .
C n y r H r r x .  H a x o r n u t n i i c r  H a  t ' a K o i i  n l r c o l e ,
co l lepuaer  onHH nor ' rHbr i i  o6opo ' r '  BoKpyf  3e l r , ' l t t
p o r r H o ' ] a  o A H t {  c y r K r r .  T a r a l  o c o 6 a r r  o p 6 l r r a
Ha ' ] b i l l aeTc t l ( f e o c r r H X p 0 H H o i i > l t , [  1 l

< f e o c T a u r ' r o H i t p H o i i > .  c  r o q x r r ' l p e H l r f l  l c M H ( ) f 0
H a 6 n r c A a r c n r .  c I y 1 ' H t t K .  r ] r r r  r ] e l e H H n r i i  H a
feocTaur roHapHyK)  op6 i lTy .  IocTorHHo HaxoAi lTcr  B
(uHoM H ' r 'oNr  xc  Mecre  He Hc6c.  [ lo r roMy aHl 'cHHy.
Har rpaBneHHyKl  Ha feoc ' r i lu i l ( )H i lpHr , r i i  cny ' fH i lK .  He
HyxHo r tepeN, reua l 'h .  c  apyro i i  cTopoHbr .  KocMrr -
qecKLti i  rrc,THoK <l. l larr,r> Moxel '  f lcDcccKilTb BCe
BnAHMOe Her )O.  OT fOp l r ' rOHTi l  q ( . '  r t tp r I r , rHra .  ra
cqHTaHHbrc  r \ ' i l rHy ] 'b t ,  a  IyHa IepeMcu]acTcr r  Io
He6ecHoN,ry cBoly rr 1'eqeHrrc [ .rccf lUa.

Cnyrnnxu cucreMH GPS
l ,ro6a,r nHas clrcrcM a no3nunoH rrpouaH rr f l coc't 'our
I { ' , 1  HecKOnbK l t x  c r r yTHr . rKOB.  cooTBeTcTBynu t t x
Ha'reMHbtx cTaHurri, i )frpoB;leHilf l I l  f lonb']olraTc-rleii
c  r r pxeMHl . rKa l \ f l r  GPS (cn r .  p r r c .  GPS- l -  |  ) .  3 r i l
cfryTHrrK rr - 6ecn u,rorHbre KOc M u q ecKue altnapaT bl.
I4x Bnrrlolqr Ha op6HTy c noMorublo paKer-Hour-
reneii oAHopil3oBoro r{c[o,rb3()BaHxrr. B Hacroqu{ee
BpeMr Ha op6i l ry  BbrBeAeHo 24 cnyrHnra GPS.
H a x o A q u r j x c r  H a  B b r c o r e  2 0  2 0 0  K M  H a A
noBepx Hocrbro 3e:u,rn. Cn yrulr x. HaxoAr u-Urii cr Ha
raKofi Bbrcore, coBepilaer rroJrHbri. i o6opor BoKpyr
3eu,ru rprrrvtepHo 3a l2 qacots. CnyrHuxu paccpeAo-
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roqeHbr Ha op6Hre TaKHM o6pa3oM, uro e xax4l r i i
lauHnrii Mor\'reHr Ha6nrcAarenb, HaxoAquuiics ua
t toBepxHocr l r  3eMnH, Moxer cBr3arbcr  HanprNryH)
He r\reHee qeM c qeTbrpbrvlf l cIryTHr.rKar\,1H.

Ha xaN,qclu n3 cnyrHr'rKos GPS, 3neKTponr.rraHr.re
KOTOpbTX ( )6ecneqHBaeTcq  co , . tHeqHbrMr {
6a rape l  u  n ,  yc raHoBJ leH  y r rpaBnr  ro ru r { i i
KOM rr bnTep : crryTHr,rKu cBr'ibt l latoTcq c Ha3eNr H bt M tl
np r4eMHuKar \ i l r  no  paAxo .  Ha  ecex  cny rH l rKax
ycTaHotsneHbr TaKXe aTor\ rHbte qacbr ,  HacTOnbKo
T0r . rHb re .  ! rTo  oHu  Mo fyT  pa30 i iT i l cb  Ha  oAHfy
ceKyHAy 'r 'o,.rbKo uepe'r 150 rbr$iq ,ter. 3ru qacu
feHcpHpyK) r  c l rHXpoHr , r3 r . rpy rouue  f l {FHar . rb r
(curHa,ru BpeMeHu), Koropbre flepeAarorcs BceMH
cr ry rHuKaNr l r  GPS.  f l po rpa l ruHoe  o6ecneqeHr re
r \ { i lKponpoueccopa.  ycraHoBneHHofo B npi leMHlrNe
GPS, perucrp14pyer urHXpoHu' l rpyKlu l re o l rHanbr
KaK MttHlrMyM qeTbrpex cnyTHHKoB, orrpeAent f l  Ha
nx ocHoBe ur.rpoTy. AOnfory r{ BbrcoTy HaA ypoBHeM
nopr.  l lpr reuHIK GPS Moxer HaxoA[ ' rbcq Ha cyue,
Ha MOpe, B r]0 lAyxe rrJ'rr,r B KOcMOce.

O ncc tto'tpacraruuleii nonynflpHocrn r.r Iore']Hocrrr
urcl 'e NI br fno6an bHoro no'l l  urioHH poBaH n rr c ul.{Ae-
Tenbclrlye'f cri lrbrr, ]ar(),q()noK roropoii BbtHeceH
Ha o6noxKy )KypHana <Cai icHru(rnK aMepuKaH>
( r .274 ,  r r r , r n .  2 .  c rp .  44 -50 ) .

l loAroroeKa K noreBbrM
pa6oraM

l lpuctr rHuxu GPS f l  B, rqrurcr ,  f ioxa,Tyi i .  canrnru
c-[ox H br M o6opyAonaH ue M, ncfl onb3yeM br M y qauu-
M u c r - y q a c ' f H r r K a M H  n p o f p a M M b r  G L O B E .
H c x u r u p t r e  r r ' i ' l a H r r r r i i ,  o n r r c a H H r  K o r o p b t x
IpHr reAeHbr  B  s ro i i  f , . r aBC,  I po t soAr rc f l  c
npr{McHeHtteM rrpneMHnKa GPS, Koropbr i i  yqurenf l
l r  r . lx  tuKoJ.rbr  Mofy l '  apeHAoBaTb Ha HeAeJIK) B
opraHu rauu14 r rporpaMMbr GLOBE. f lepeA reu,  rar
noJ ' rb ' loBaTbcf l  3Tl , tM npu6oport r ,  peKoMeHAyeTcf l
xopolxo ycBoi lTb HayqHhte (n r0v q i lcne Mal 'eMa-
T r r q e c K u e )  t t p r , t H u r r n h r ,  t r  n p u o 6 p e c r r r  H a B b r K H
BbrnoJ'rHeHH t HayLIHbrx n poueAyp.

l4cc,re4otaHr.rr c f loMoulbro GPS c[oco6crByx]T
conpf lxeHxrc HayqHbrx i lccneAoBaHHi i ,  xoropue
BeAyrcr B paMKax rporpaMrvtbl GLOBE, c ApyfxMl{
Ar,rcuHr,1IIHaru lr. TaK r.r M r.r, K aK cout4a,lbH bre uccneao-
BaHrrq (ts pa3,rtuqHbrx 06nrrcTflx, oT i lcTopHH feor-pa-
S ruec rux  r r  KocMr {qecK Ix  r { ccneAoeaHI i i  Ao
t t3yqeHlrr  nuHaMuqecKHX pa3nr. rqur i  n  cxogcrna
KynbTyp  i l  HapoAoB) ,  MareMaT i lKa  r r
xyAo)KecTBeHHoe rBopriecrBo, B KoropoM oco6oe
3HaqeHne  I IMe toT  HaBb i l (H  Ha6 , I l oneH l r r  u
perrrcTpar{1,lH f BJreHrri i.
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O6sop yve6nurx saHnruil

Hayunue KoHuenuuu
l l pnHqunua , . r  bH  b re  Bonpocb r ,  o I  peAen  r r c r ] l ue
xapaKrep  r r ccneAoBaHu i i  c  no l rou rn ro  GPS,
o rHoc f lTcq  x  $yuga rn reHra , rbHb lM Bo I IpocaM,
14HTepecyrcuuM LIenoBeKa:

l .  n | l e  r ' 1 ,  u
2.  <Kar<un o6palou MHe 3ro r l rnecrHo' l>

CttcleNrarn.rccxuii noAxoA K BbrflcHeHUro 01'neroB Ha
D r u  B o f r p o c b r  r r p e A n o n a r a e r  o 6 c y N g e H n e
cneAyK)rulrx 'feM.

l. IIepextd om omHocumerbHbt.y teotparltn-
qecKur ottut'uutttt -Me(monoJtoaeuux r uSco-

"qK)nilbt-vt 
- T. e. flepexoA oT

orHocrrre,.rbHoro ottr{oaHnr (<-fl HaxoNycr,
oKO,q0 uKonbr>) fiocpeAcruoM
t |c [o" t  b ' ]oBaHI ' t f l  MeHee oTHocl lTe, l  bH F, lx

Hanpan,rcuni. i  (ua cenep, Ha K)f ,  Ha lrocroK n
Ha 'ranaA). r a6co,rroruoi i  urcrelre
KoopnilHa'f  (  Lruporuo-go,rrorHoii) .

2. 3e,uLra u cc ( i l \mttLurr l  -  r icKyccrBcHHbrc lr
ecrecrncHHbrc ;  ponb.  Koropyn orc leva  CPS
nf paeT B Hall i l faur.rH.

3. Kaqc(mLto duttt tur u nptt6oput - KaK u
f loqeMy Mbr  no , ' rb ' ] yevcr  npH6opaMu n  Ha
KaKl {x  ocHOI taHur rx  Mb l  MoxcM <Ao l lep 'Tb>
| IOnyqeHHbrM AaHHbrM.

4. Mune,nutl lLtKu - frcpexoA or u'mepeHHii t<
f eoMeTp14 1r H l 'ptt f  oHoM cTpr.tH.

Haauxu npuMeHeHnf, HayqHoro Meroqa
B xoAc ucc,rcAonaHrrii c novoulr,ro GPS yqauucctl
Syayr:

nccrrr Kprrrrr qecK ne t t a6,t r od a t t u tt fl n,'IcH lr ii ;
t r ie  t  t  mut f tu4upoBum b laKoHoMepHocl 'u ,

onpenenqf cxoAcTBo 14 palnllqurr Mex.qy
pc'lynbraraM n ua6,rrcAeHuii ;

r f t t t p,v r-t r Lr 1t o(J.rr? {, no r poc br H a ocH o lle
npoBeAeHH brx sa6rrcAeHuii ;

cncTeMaTuqecKlt g u paviumb ll
p e c uc m pup o B amb pe3y nbraru Ha6,rrcAeHn ii ;

nonb:tosumbcr pe3ynbraraun Ha6,rrcAeHuii n
AaHHbrMrr, aHanu:)upo6umb vx tl
oSaedunama ux;

denamu aaraolur Ha ocHotse pe'lynbraroB
ua6,rrcAeHuii rr nonyqeHHbrx naHHbrx ;

o (ine uua amacr pe3ynbraranu Ha6,rrcaeuuii,
BOIII]OCAMII Ti IIAE' M I,I.

Oqer ra ycnexoB yqaquxcf,

I 4cc , reAoeaHu f l  B  paMKax  rpo rpaMMr t  GLOBE
n peAocTaBn sroT yqaulr'rM cq r.rHTepecH bre Bo:lMo)K -

HOCTt |  3aHr . rMaTbCr  eCTeCTBeHHO-HayqHbrM i l
ArcurrttnrlHaMrl u MareMaruroii. 3aAaqa yqilrenrl
3aKnrcqaercl cKopee n Ha6,rrcAeHuH 3a pa:iBr,rrr{eM
y q a u i l x c r  B  x o A e  r a H r r r r i i ,  H e x e n i l  B
KOHTpOnrrpoBaHUr,r pe3ynbTaToB snrno,'rHeHfi l Toii
n,ru nuoi,i IpaKrnqecKoii pa6oru. Hecuorpr Ha ro,
rtT0 IIpaBtlnbHoe Bbrfr0nHeune pa60r r.rMeeT BaxHoe
'lHaqeHr{e r{ cyurecrByer Heo6xonnuocrb n ' l 'ot{Hbrx

.qaHHbrx,  Baxuei . iu iaq o6pa' ronare, ' rbHaq laAaqa
'ra K,T rc q aerc r n cpop rr,r u po BaH u r.r u,rcre M ar rr q ec Ko ro
r r  KpHT i l r r ecKOf0  11oAXoAa  K  r ] 0 f rpocaM,
f lepcqucncHHbrM Bbrrue B [oApa3Aene <Hanurt t
np i lMeHeHnq  HayqHo fo  Mc roAa>) .  B  qac rHoc r l r ,
yqHTenb  MO)Ker  oueHnBarb  yc Iex r {  yqau ] i l x cq ,
cparrHHBaf l  lonyqcHHbrc r rMlr  pe ' ]ynbTaTbr c  KpHTe-
pHf l  Mr{ ,  ocHoBaHHbrMrr  Ha Iepequc,reHHhrx r ]br [ re
HaBbrKax IpHMeHeHlrr  HayqHofo MeroAa.

OueH ra ycnexor y q aulu xcfl rr pou'r no!nrcfl cncAy K)-
u luu oSpa lou.

l .  HuS,tnderru l .  Ynexrr  nH yqaur i lecf l  pa lnr4-
qarb r {  f iepeqncnrrrh nt l4po6Hnre x i lpaKTc-
pr{crn Krr Ha6nuaeM brx r n,reHHi.i ' / Ynercr
,Tr.r oHri orHcbrtal b Ha6,rrcAacuoc'l

2. Cpuattettue u (ono(tl leonauLta. Yucrcr,rtr
yqauli lccr BbrqB,,rrTb pa'rnHqHrr H cxoAcTBo
Mex Ay rr B,'lcHH rr M n, Ha6,r xrAae rv ul M rr r{ M rr ll
Hacrofluee BpeMfl, rI rB,'rcHHrrMn, Koropbrc
oHn Ha6,rnganu paHbuc'l Kaxurtr o6pa'urrtr
naHHbre,  nonyqeHHbrc B Hacro,{u lcc Bpe Mrr ,
cBf l ' laHbt c ot lbtToM. HaKot l , ' teHHbtM t{M14 I l

npour,rou? !pyrur' lu c,rrorraMlr, rAe rMe
fr prrxoAlrnocb Ha6,r nAltl n cxoAH bre r u,'tcn tr q'?
Moryr ,rrr oHrr o6'r 'rcsurl Ha6,rxlAaeunte
pa']nnqufl. Hanp14Mep, 'ruaqe HHi,i rurrporbr n
Io,q r()Tbr. uanpa H,reH rri i u,.r u
MarcMaruqecK rrx MeroAoB perxeH14r 3aAaq'/

3.  ITocntut tu lKa sonpo(oo.  Yuextr , ru
yqauli lecfl laAaBarb Bol]pocbr Apyf lpyfy,
ytl l .ITenrc tlntt Apyfl{M nrcAf M, B ToM tl l lc, ' le
yueHrrn ' /  f iopyvure yqau[Mcf l  3anrrcarr )
uMeuur{ecr  y  Hnx Bonpocu.  Bo BpeMrr
fl poBepK u ycBoeHHbrx'rHaunii npeg,rarai.ire
yqaulr{Mcr 3anilcbtBaTb uMrrpoBr{' ln-
poBaHHbre BoIpocbr .

4. Petucmpu4ua duuuurt f loxa,ryi. i, npocreii-
uruii cnoco6 oueHurb npuo6pereHHnre
yqauuMr.rcfl HaBbrKr4 H ycBoeHHbre rlMr.r
KoHuenuuil cocrol.IT s Ha6,,IIoAeHur,r 3a reM,
KaK OHr{ pefucrprrpyrcT AaHHbre B rroJreBbrx
ycnoBr{rx (no npeur r IpaKruqecKnx
:aurrui.i), a raK)Ke nocne [poBeAeHr.rs
npaKruqecKux pa6or.  OueHueai i re
npuo6pereuHbre rrMr.r HaBbrKr,t
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Qopu y,rupo BaH Ir tr u M r{ r'r lrc,reii, Ao raAoK.
aaxe BorrpocoB. KaK Bo BpeMr raHrrr t i i .  rax
14 noc, ' te  npoBeneHuf l  ranqrut i .  B HayqHbrx
AHeBHuKax yqacTHHKOB npof  paMMbr
GLOBE. B Bu.rre co,{uueHr,rii r{ orqeroB
(rucllreuHux u ycrHlrx). Yqaunecq
MraAUefo Bo3pacra Mot-yr Qoprtr y,ruponaru
pe3yJ'rbrarbl csoux Ha6,'rroAeHuri e $opve
3apr4coBoK. O6cyxqeHur 3apr.rcoBoK
f lo lBo, ' rqr  BaM npoHuKHyrb B xol t  r r rurcre i i
yqaulefocq. Kporue rofo, IIoJ're3Ha orleHKa
HaBbtKoB BB()na t reKTpoHHbrx ranucei i  -

HaquHafl co :nyxoeoii 3anfictt H l lrAo3arurul,
Koropyrc Moryr Becrr{ yqaur{ecq c nrc6brM
ypoBHeM llollfoToBKr.l, I4 KoHr{aq
KorrHpoBaHHev coo6uleHni;i e cerH
DneKrpoHHoi;i noqrur GLOBEMaiI u
n()crpoeHHeM KoMrbx)TepHulx rp lcpuxr le.
Kon4enmyunbHl( u rpuntuqecKoe
,rlbttu,leHue. flpox n,rrrcr nn yqauuect
xenaHr.re BbrxoAuTb la paMKa npeAnafaeNrbrx
rrM BonpocoB l r  raaarui i ,  cBg3aHHbrx c
perHcrparlneii pery,rrraros ua6,rruAeuuii. r.
e .  ecrb nH y Hr lx  xenaHne pa;pa6arunarn
co6creeuHnre Motrenu. caMocrorreJ'rbHo
Soprrry,rnpoBarb laAaqu n peuarb 3rrr
raAaqH'l B ro npenr KaK A,rr Bac,
BO3MOXHO, np0ue BCefO CTaBrrrb f lepeA
yqauluMl{cr  MaTervraTlrqecKue 3aAaqH. I lbr
MOxere BCerAa '|aAaBarb Borrpocbr rf ina
<Yro,  ec, ru. . . '1 ,  u  uf ic lqc l ry?> Hanprnep.
3aHfl Tr,rr, f iocRqueHHbre MoAenHpoBaHIK)
crryrHr, rKoB i lnH npoBeaeurrxr  u ruepcHr" t i ' i  c
noMorl1brc GPS co cMeuleHueM KoopAnHal ,
cnoco6crnyrcT pa3Brlrr 'rrc HatsbrKoB
Kpr.rTHqecKofo Mbrrur'reHr{r y yqauHXct.
flo,re:snr raKXe Ha6nroAeHile'la
yqaut i lMl lo l  B npoueccc raHqrui i  u  oueHKa
HX yMCHfi r COCpeAOTOrurBaTb BHr{MaHrre.
aQQerrrrnHocrr{ ttpr{MeHreM brx lr N,r rr
MeroAoB, ux HacroiiquBocrr,r B AocrrxeHutt
nocraBJreHHbrx qe,reii. Kportle roro, yMeKlr
JIi l CaMr.r yqaulflecr otleHuTb no npocboe
ytll'ITenfl CnOXHBtxyrcCt CI'ITyaUllrc g ,rrc6Oe
npenar?

.." r,.)--
\ , ; '  ,

6. Haearcu odttleuux u o6-ueua unrfiop-+tu4uei.
3tu Hasnrrcrr. BepoflTHo, g 6o,rlueii
creneHl{ ,  qeM KaKue-nn6o gpyrue.  rNreror
xrr:rHeHHo BaxHoe 3HaqeHue A,rr 6yAyrqero
ycrexa yqaulerocq. f lpu :rou ypoBeHb
pa3Burlrr yqaruerocr e :roi. i o6,racrn
TpyAHee Bcero oueHHrl. Baxuocrb oueHKrr
g:]bIKOBbIX HABbIKOB HCBO3MO)KHO

nepeoueHHrb.  HaaurrH o6veHa
Marervraruqecnoii rrHQopr{auueri u
ycraHoBJreHrur rf lqHbrx cBq:eii B xoAe
3aHf l r I i i  coxpaHrror  KpHTHqecKoe 3HaqeHne
e,.1rc6oN4 Bo:rpacre. B :rou orHo[reHrtr
oco6eHHo norrre:rHbr MeroAbr oueHKr.r oAHrlx
yqaquxcq Apyf r,rMr.r, rrMercuH Mr,r npuMepHo
TOT Xe ypOBeHb r loAtoToBKH, HeCMOTpT Ha
CJIOXHOCTb npHMeHeHHg TaKr. IX MeTOAOB.

Yuercr  nH yqauuecq oueHnBarb yc[exn.
AOCTnf Hyrbre apyf  ur \ r  n  yuaulr rurcr  ?

f l pu  ueHeHr re  Bb rcoKoK aqec rBeHH b r  x  r \ 4  eToAo  B
oueHKr.r ycflexoB yqauHXor B rrpouecce o5parouauun
6y4er cnoco6creouarr ,  Aa,rnHei iueuy pa iBtr r r lK)
yqauHXc t  H  n0 ' J8O, ' i l , rT  nM AocTr r rHyTb
cyulecrBeHHof o Ilp0f pecca.

cLoBE'" 1997 BeeaeHi le -  4 tr lcc,reaonrurur c nortou{uro CPS
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O6yuenue ocHoBHbtM npnH4unaM ucnonbgoBaHu+ cncreuar GPS

llonyuenue npneMHuxa GPS ns opraHn3auun nporpaMMbt
GLOBE unu us Apyroro ucro.tHuKa

llpuodpereHne npaKTuqecKux HaBHKoB BbrnotrHeHnf, u3Mepenufi
c noMor4bto GPS oKono uKotrbt

Bunonnenne u3Mepenui c noMot4b,o GPS na yKasaHHbtx
yqacfKax

3arpysxa nonyqeHHbrx c noMor4tto GPS AaHHbtx e 6asy AaHHbtx
nporpaMMu GLOBE

BoeapaqeHue apeHAoBaHHoro npneunnxa GPS

GLOBE'" 1997 flparruuecrne pa6ortr - I [4cc,renosaHuq c nolrourlro GPS



Kar npoBo4f,Tcr t4ccne4oBaHn
c noMor4bFo GPS

floAroroBKa
Vqacrxn uccne4oBannfi
Yqaulnecr AoJ'rxHbr onpeAennrb rxr,rpory, Aonfory
H  Bb rcoTy  Han  ypoBHeM MOpr  HX  r rKo , ' l b t  ,
HaxoAqu le i i c r  u  ueHTpe  nx  o r rb r rHo fo  yqac rKa
npo rpaMMbr  GLOBE,  yqac rKon  a rvoccpcpHr rx .
6uo,rorr r . r  ccx n x.  ru lponof  H q ec K u x ncc,reAo naHrr  i i .
yqacTKa i l ' ]yqeHnr l l l i lxHOCTi l  noqBbr l r  KaxAofo
n'i ytl1191*,',t, o'r6opa o6pa ruon lcMHoro rroKpoBa lr
onpcAcncHrrr  xapaKrepucluK f loqrrbr .  f iporpanua
GLOBE npcAoc ra r rn f l c r  B  Ba r re  pacnop txeHue
Iop ra ru r ]Hb r i i  np r re r r ruuK  cn fHa , ' r oB  cny rHr rKo r l
r , ro6a;r rHoi i  urcreMbr no ' lnuuoHrrpoBaHrur  (GPS)
(u ' r .  pnc .  GPS-P- l ) .  t l epca  apcHqo i i  r pne rv rHr rKa
cnenyel '  0 I IpcAcnHrb pacf lonoxeHHeTex yqacrKOB
H c c n e A o r t a H n i i  H  u r 6 o p a  o S p a  l u o n  r r  p a M K a x
nporpaMMbr GLOBB, Ha Koropbrx 6yAyr npou l r ro-
Anlbcr  r ' rMepeHrr  B TcrrcHrrc HacryrraK)u1ero yue6-
Horo roAa.  Kan nparru, ro,  npnoMHuK GPS r ' roxHo
no , . r yLn t r t )  B  op raH l t  r auuu  npo rpaMl r r ' t  CLOBE
'r  o-Dr,h()  ( )nnH l ) i t  j  t i  rc t tcHlc yuc6Horr l  l r lqu.

Toqxu BHnonHeHus usuepenurt
c noMou{bro GPS

'Ioqxa 
Bbrnor'IHeHI{rl

Y.racrox i i  c nom. GPS

l ,rasHurii nxoa

Yrpr,rruc g,rr  npu6opon
i l  AO)KAeMep

Yqac lor  f l rAponofu-
qecKux ncc , te togasu i i

Y.r acrox 6tto,tolttqec-
X tt X tlCC,rclqO ttaU tt i i

Yqacror o16opa
o6paluon ' ]cMHoro

noKpoBa

Yqacror  Anr  0npeae-
neHUr xapaKTepncTi lK
N O L I R b I

Yqacror Arr
I43yqeHf i  f  B, . taxHocTt l

IIOI{ B bI

Mecro o16opa o6pa
IloBepxHocTHbrx r]oA

l l eHrp  yqac lha  n , r ( )u l l -

rtr,rc 30 x 30 nterpon
qnrr pefynfl pHr,rx 6rr0-
MeTpr4qecKHX
n ruepeHni i

I {eurp Kaxnoro 14 ' l
yqacTKoB
rnoutaAbro 90 x 90
Merpol 4,rr or6opa
npoS le l tuor( )  f l ( )Kp()Bi r

Mecropacno"rroxeHre
npo$n,rr ttoqBbr

IJenrp rnergoo6parHoii
crpyKrypbr tM lr, ' i l I

Ill ro,r a

Yqacror aruoc(tep-
Hbrx uccneaonaHui i

Ha yuacrrax arutocQepuux r.{cc,.retoBauui.i u nryue-
HUf B,'ra)KHOCTH rtorrBbl, HaXOnflUIrXCr Ha OrrprrrOii
M ecrHocru, 6yaer o6ecne q r tsarbcr xopourrri i rrpncM
c n y T H l { K o B b t  x  c t r f H a , r o B ,  H 0  H a  y q a c T K a x
r r.I A p o,'r o f r,r rr ec K rr x H 6 u o,r o r u q ec r lr x n c c;T eA o n r H n i.i
f lprleM cr{fHar'roB olcrcMbr GPS uoNer oKa3arbcl
I l r ' lOX14M B CBt l ' lH C Ha, luql le lU ,T0CHO|O I IOKDOIIa C

n,rorHoi . i  r<poHoi . i  .  KoopArtHurr , r  urK() . ' l r , r  cnca]c r
oIIpeAenqTb y f,rrar]Hofo r]xola: npl| STOM ']AaHHe

ruKo,.rbr, KaK npann,'ro, u raxoii-ro lrcpc 6,rornpyer
c n y r H n K o B b r e  c n r H a , r n r .  t l r o S r r  p e u l r r b  l 1 ' y
npo6neuy,  cr \ , r .  on i lcaHi lL-  r r [ )aKr l r ( rccx() i i  pa6oru
< l4cno,r r, 'xrnau ne G PS c() c Nt e[Ie H r{e M KoopAr4 Har>.

V acrora BH n on H eH n f, u3Me peH u n
14 ' ruepeHue  unpo lb r ,  Ao r ' r f  o rb r  r r  nb rco rb r  HaA
yporrHeM Mopr Ka)KAoro yqacrKa ncc,reAouaHrr i i
rrrn or6opa o5pa'ruon c rlCflo,rrb ]onaHneM crrcreMbl
GPS, c rocneAyouci i  ' rarpy rxoi i  K(x)pAnHar u 6a ty
AaHHbrx,  ' rpe6yercr  nporr ' ]Boalr rb ro, t rbKo o luH pa' r .

llpu6optr Enfl n3MepeHufl KoopquHar
c noMor4bto cucreMu GPS
B puu rax  npo rpaNrun r  GLOBE rc f l { ) : ' r b  r }K ) r c } l
npreMHnKH GPS. nprrHag, lcxauuo AcrpoHannraqrr-
oHHoMy KoHcopuny N,r y yH n rrepurreron ( U NAVCO).
[ , r r  r o ro ,  q ro6 r ' r  apcHAor ]a rb  npue rvHur  GPS,
npcAcranure,ru rrKo,[ CIIIA Hanpar]J'rrK)r"]afl pocbr
Her rocpe tc rneHHo n  UNAVCO.  KoopAnHaropb r ,
orncrcrBeHHble ' la  nbrno,rHeHr.re nporpavuur u r t l i i
Hrn uHoii crpaHc, Mofyr traflpannrr'fb lr UNAVCO
']4fl poc hl o 11 pcAOcTaBneH rJl.t H HocTpaHH br M ru KO,rilM -

y q a c r H r 4 q a M  r r p o f p a M M b r  G L O B E  r p u e M H u K o r l
G P S .  3 a n p o c r , r  c n e A y e r  o r I p a r r n r 1 ' h  I I o
cneAynueMy aApecy:

Web:  h l tp : / / rvrvrv.unavco.ucar .cdu/
3r . r .  f ioqra:  g lobe @)unavco.  ucar .cdu
Te,rerloH: (303) 497-ti000
(Daxc:  (303)  449-78-57
Aspec:  UNAVCO/UCAR

PO Box 3000
Boulder .  CO 80307-3000

[IoNa,ryiicra, no:npaulaii le apeHAoBaHHbrc npneM-
HnKH no cneAyrculeMy aApecy:

UNAVCO/UCAR
3340 Mi tchel l  Lane.  Sui te 393
Boulder .  CO 80301

B u l  N r o ) K e r e  n o n y q r i r b  A o c r y n  K  A p y r x M
f l p I e M H u K a r t r  G P S .  I N , r e n U H X C f l  y  M e c T H b r x
qo6pono,,rlueB n,.rr reoAe3r{croB, Ho nposepriire,
coorBercrtsyror r 'rn :Tu Ipr.reMHHru rpe6oeaHuau,
nprrBeAeHHbrM B pa3Aexe <Koun,rerr npu6opon u

GLOBE'" flparrr.rvecrne pa6orr,r - 2 I4cc,reronaHtr q c nor.,rclurr,rc G PS



x

. \ t0d(, i t i l  i l lu6op1G.

M a r c p u a n o B ) .  H e r o l o p n r e  u K o , T b r  A a x c
npuo6pe,ru co6c ' tneuuure [prreMHuKn GPS; ueHr, r  Ha
rru ycrpoi icrBa nocrorHHo cHUXaK)Tcrr .  B csrr r r  c
TCM, qTO KO"rrrqeCTBO Ip i leMHUKOr] .  apeHAyeMbrX r l
paMKax IpofpaMr!1br ,  orpaHuqeHo, r  TaKXe c TcM,
t{T0 )KenaTeIbHO IICI10,' lb']OBaHUe IUKO,'laMtl .qpyf UX
AOCTynHbrx uM npHeMHr.rKoB, AOnycKacrcq 3af py lKa
n  S a r y  A a H H b r x  u n r l o p v a u n n ,  n o , r y u e H H o i i  c
noNrorubro fiprreMHrxor] GPS apyrrx Nro,re;rcii. B
, r r c6o ru  cJ . r yqae ,  l a rpyxa f l  e  5a :y  AaHHbrx
KOOpAT{HaTbr, nonyqeHHbre c [oN{oUIbH] cI.rcTeMbt
GPS, yxa:lrsai.ire Ha pa6ouux J'ruc'fax AaHHbrx B
ceru Web MoAenb lrcnonb3yeMoro rrprreMHnKa.

B  c o o r B e r c r B r l l r  c  x a p a K T e p 1 4 c r r { K a M r r
o6c , r yNuaaH l tq  nonb3oea re ,Te i i  c r r c reun t  GPS
rr  pa B u ren bcr  Bo N{ Ci i I  A,  Koo p!  u H ar  br
onpegen r r c r c r  c  r roMor lb ro  GPS e  paMKax
rporpaMMbr GLOBE c rorrHocrblo Ao 100 MerpoB.
Cv.  repeveHb aApecoB crpaHnu ceru Internet  c

r rHc ' rpyKunrNur Io ucrror lh ' ]oBaHrK) cncleur , r  CPS.
I  Io  cneAeHurw UNAVCO, ycpeAHcHrie pe ' lynbraroB
l-5 r l ruepeHni i ,  npor l rnegeHHblx c l toNrorubK) npneM-
H r r x a  C P S  o A t l H  p a ' l  l l  N l l l H y l ' y .  1 ' o t l H o c r b
OnpeACnCHllt KoopAtlHaT Mo)t(HO ntlnr,lCtrrr, Atl 30
Mel 'por | .

I, lH Ncuepnr, cttpocKrr.r por]aB[I rje n']anporpaM M u po-
n a n u u e  I p n e M H u K  G P S ,  n p u n r e H r r n H  n p r l H u u n
onpe.r lencHHq KoopArrHar nocpeAcTl loM pacqera
paccrorHrri i. orAerflK)xli lx no.rth roBATeJ'rr or qerhl-
pex rrnrr 6o,ree cnyrurlKoB, Ha ocHoBe rlMenunxcr
AaHHbrx o pacnono)KeHr4H cnyTHr,rKoB rr u3MepeHfif l
pa3Hilubr Me)KAy BpeMeHeM nepenaqrr r.r BpeMeHeM
IpreM a cuH x poH rr 3rrpyrcurrx u4 f H it, 'roB clt yTHr.rKoB.
BbrpaxeHHoi i  s  l r r r ; l , t t tapAHbrx !o;1f lX ceKyHAbr.
Licl,'t oLuoe Kor'r n {ecrtso ttHQop rvr aurrtr o T'or\,t. K aK u r\{
odpa lou  c r r c reMa  GPS no rso , r se r  o f i peAenqrb
KOOpAlrHaTbl, nptlBeAeHo B pa3nrrqHbrx ollucaHllf lx
qe6Hux raHrru i i .

:f
E
!)
-
{s
-gt

GLOBETM 1997 flparrrruecrl te- pa6orr,r -  3 trlcc,rcnosaurrs c nolrourrn GPS



OcHoBHbre n3MepeHnfl
r '$ ' .P. .

I

c noMor4bFo GPS

,  '  i - '' . . . 1 . . ; . .
'''''il 

4,-..- i:
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$ent npaKruqecxofr pafioru
Onpeae,'reuue ur'rporbr, .qonrorbr u Bbrcorbr HaA
ypoBHeM Mopfl fJ.raBHofo BXoAa llrK0rrbr r,t
yqacrKoB HccJ'reroBaHuii u or6opa o6pa:qon,
ficnonb3yeMbrx B paMKax lporpaMMrr GLOBE,
ecJ.rfi 3AaHltq H,'ril AepeBbq He 6.noxnpytor npueM
crryTHHKoBbrx flrf Ha.rloB.

O6sop
l l pueuuux  GPS ncnonb3ye rc r  c  r l eJ rb ro
u3MepeHr.rfl rrrnpoTbr, ,qoJrfoTbr rr BbrcoTbr HaA
ypoBHeM Mopr.

flpoqonxurenbHocrb
Onpe4e,reuue Koop.qnHar KaxAofo yqacrKa
3aHuMaer or 15 .qo 60 naunyr.

Ypoaen t no4roroBKn yq aunxcf,
Jho6oii.

lacrora usuepenui
l,l:uepeHur BbrroJ'rHrrorcfl oAr{H pa3.

Baxnefiwne KoHqen4uu
Onpege,reHue KoopArruar (runporu u qo,rroru)
r.r I{x HcnoJlb3oBaHne nplr KaprorpaQnponaHNu.

Haauxn
rlmeuue xapr.
IIpu-ueueuue npueuuura GPS.
Ilpuueneuue nonsrufi ilrrporbr r{ .qoJrrorbr npu
raprorpaQnpoBaHr{u.

MarepuanH u uHcrpyMevTbt
OguH npraeunur GPS
3rrerrrn.nrp pa6ouero rr{cra AaHHbrx A,'rfi
perlrcrpauHn pe3ynbraroB urvepeHuft c
nouorurro GPS
Pyura unu KapaHgau

llo$roroaxa
Bu6op yqacrKoB 14 nepeHoc npileMHrrKa GPS n
r f i rcToB pefr rcTpar lHrz AaHHbrx Ha noreBbre
yqacrKu.

tl pegaapuren b H H e ycrro B u f,
Orcyrcrnyrcr.

,i$$is ii..Sijqs: - {-e
] i: rx$' .*. ';;\"li "ra

lI ocn eqo a aren b H ocrb o n e pa u u il
K a x A o e  n ' r M e p e H r e ,  I o c n e  n p u 6 u r u r  H a
coorBercrBy nulnii y u acro K, 3aH H M aer ( n cpegHera )
25  unHyr .

flo nauana usuepenuil
B n t 6 e p n r e  r o q K y ,  u  x o r o p o i i  n b r  6 y g e r e
Ipou' ]BoAHrb n ' rMepeHur.  He ra6nruai i re o roM, r r ro
raKUe npenf lTcTBHrr ,  KaK KpoHbr AepeBbeB, Mofyr
y x y A l x a T b  K a q e c r B 0  r p H e M a  c n y r H H K o B b r x
CI I f  HA, ' IOB.

Bo apeun usuepenuu
l .  f ipueuuur GPS H nucr  perr lcrpaqur AaHHbrx

nepeHocrrcr  Ha yqacroK n ' ruepeHui . i  rar
MrrHr, rMyM AByMq yvaqnlruc l .  Ognu
yuautuiicn rroJ'rblyercr rpu6opou, a apyroir
pef i lcTpr4pyer nonyqeHHbre AaHHbre.

2. [n*t roro, qro6u BK,.rroqr.rrb r]prreMHHK,
HaxMI4Te oAuH pa3 Ha KHorrKy <BKJrl./
BbIKII.). f lonepuure aHreHHy B
Beprr,rKan bHoe noJ'roxeHlle. floc,re
BcryrruTenbHoro coo6uleHur Ha Auc[nee
npr.reMHuKa nogBfTcfl 3HaqeHl4q ur,rpoTbr,
Aonforbr rr BbrcoTbr HaA ypoBHeM Mopr,
i l3MeHqrcrquecq no Mepe pefucTpaqflu

rrpueM Hr.r KoM cttHXpoHn3Hpynurrx
crryrHnKoBbrx olf Ha,'roB. Bu noxere
AepxaTb rrpHeMHr{K B pyKax H,'rrr nO,'ro)KriTb
ero Ha ' leMnrc, uo se ' la6rtnaiire o roM, rtro
AHTCHHA AONXHA HAXOAIITbC' I  I IOA

ol 'KpbrrbrM He6ou.  Cna.  cxevy npueMHr.rKa
GPS Ha puc.  GPS-P-2.

3. i loAoxAure Ao rex rop, KofAa npHeMHrrK
yKa)Ker, qro r{M 6nrrn :aperucrpupoBaHbl
cllfHa,rbr KaK Mr.rHHMyM qeTbtpex
cnyTHtrKoB, r,r qTO nonyqeHHbre :lHaqeHrq
rrprreMneMbr (r. e. go rex nop, KorAa
HaAnHcb <<2-D>> u Ir,rKTorpaMMa cocroqHufl
npr{eMHrrKa ucqe3Hyr c  Aucueq).  CNa.
cxeMy nr.rKrorpaMM cocTofl HUfl npHeMHr.rKa
GPS Ha puc.  GPS-P-3.  C,re4yer  orMerrrb,
qro Ha puc.  GPS-P-3 npnneneHu
xapaKreprlcrr{Krr 3KpaHa npnevHura ogHoii
n'r Bo:lMo)KHnrx vo4e,refi : xapaKTepHCTrlKH
3KpaHOB npneMHrlKOB Apyf r.rx
H3roroBHTeJ.reii uoryr 6url uHlrur.r.

4. Paz B Mr{Hyry, He nepeMerlar npl{eMHriK
6o,ree qerr.r ua I uerp, perncrpupyi;ire Ha
r'rucTe AaHH brx Anr pef xcrparlr4r{ KoopArr Har
l5 :uaqesnii KaxAoro rr3 cneAyroulrlx
rrapaMerpoB, 3anncbrBafl nce uuQplr u
cll M BO,'t bt, noq Bnt loulnecq Ha AI,tcIIJ'Iee :

ffi-i
il;sw
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a) uilpory b) qo,rrory
c) npenx cyror< d) nucory
e) nuxrorpaMMbr cocrorHr.rq.

5. Bun,rrcqllre IpI{eMHI{K.

llocne rcMepeHuti
6. YcpeaHure nonyqeHHbre 15 3Ha.IeHfii i

urrpoTbr, AonroTbr LI BbrcoTbr HaA ypoBHeM
Mopf.

B onllcasnrl yve6Horo 3aHflTvs, <Pa6ora c yrnaMH>
s orof i  rnaBe npr . rBoArrct  I rHcrpyKur, r i l  r to
ycpeAHeHilro n3MepeHHbrx :Haqeuuii yfnoB. Kpoue
roro, Ha crpaHr,rue Anq BBoAa AaHHbrx GPS s ceru
Web yxa:aH aApec crpaHHubr, c ItoMorrrrc roropoii
B b r  M o x e r e  n p o r . t 3 B o A H T n  a p n Q v e r u L t e c K u e
onepaurrrr ycpeAHeHLIq.

7. l lponepnre, y,qanocb rrr.r BaM nonyqnrb
ocM btc,'teHHbre pe3yn bTarbl.

B u uoxere onpeAenr4rb ov eH s n pn6,r H3Hre,r bH bre
: lHaqeHur  U lHpoTbr  i l  Aon fo rb l  Baue fo
npr{rxKonbHoro yqacrKa c noMorub}o r,ro6yca tt,ru
Kaprbr MecrHocrn. Xorr HeucnpaBHocrb npneMHHKa
GPS Nta,rosepotrHa, ecnu Bbt y6equrect B ToM, ttro

oH Aaer HenpaBlrnbHbre noKa3aHuq,  o6parurecr  r
f lpeAcraBure,rrc UNAVCO u nonpocure 3aMeHHrb

Hanpaeure
aHTeHHy BBepX

BrnHcqure npreMHilK,
HaxaB Ha KHOnKy oN/oFF

Puc. GPS-P-2. CxeNa oDmtzo us noue,uuuroa GPS.

3 3 0  4 6 . 5 9 N
084 023.83W

3 O O M  E L
1 5 : 4 4 : 3 0 U T

4 sArs ()O
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npr{gMHuK. Hana qe,rr 3aKnroqaercq B ToM, qro6lr
Bbr  Mor, r r f i  6er  rpyAa npor. r3BoALrrb roqHbre
r{3MepeHrrr; Mbr He xorr{M, qro6rr BaM npu 3ToM
N,reuar.ra HerrcIIpaBHafl anrlaparypa.

8. Crouupyiire Bce 3HaqeHuq KoopAr.rHar
Bauefo yqacrKa, nonyqeHHble c I]oMoulbK)
GPS, n 3arpy3ure nx n 6a:ly AaHHbrx
yqauuxcr-yqacrHHKoB nporpaMMbr GLOBE.

Buno , r ss i ; i r e  3Tu  onepauHr . r  Ha  KaxAoM u3
yqac rKoB .  f l pHae4eHHbre  : lAecb  HHcrpyKur { r , r
oTHOCrrCq K npr.reMHnKaM, KoTopbre B Hacroruee
BpeMr  apeHAyro rc r  yqacTHnKaMu [po fpaMMb l
GLOBE. B csq:u c pa3ni lquf lMr. r  B noKa3aHi l f lx
BpeMeHH B  pa3n r . r r rHb tx  BpeMeHHbrx  no rcax
n p I r e M H r i K u  U N A V C O  y K a 3 b r B a r c r  B p e M r  B
eAlrHlrUax BceMupHoro (  rpr , rHBHrlcKoro)  BpeMeHIr ,
coorBercrByK)uero Aonfore 0" .  HeraeucnMo or
ro ro .  KaKo i i  npneuHnr  Bb r  uc t t onb : ] ye re ,  Mbr
peKorvr eHIlyeM BAM Io3HaKoM uTbcq c coAepxaHI{eM
pyKoI loAcTBa no efo 3Kcrrnyaraunr4 l . l  noJ ' lyqHrb
AonoJrHHrenuHyrcr  nHQopMauuro o xapaKrepr{c-
rltxax nplr6opa lr MeroAax efo IrcIIoJIb3oBaHLrfl.

E , c ru  su r  nonb l ye recb  r l pneMHuKoM c  Apy r r lMr r
xapaKTeplrcrn NaMn, crapai i recu npl tcnoco6urncr ,
no  Mepe  Bo3M0)KHOcT l r ,  N  np l lBeAeHHbrM 3Aecb
nHcrpyKuHrM, Ho 6yAure floc,'reAoBareruuur. Ec,ru
Bbr Ionb' iyeTecb r rpIeNrHlrKOM, xapaKTepi lcTnKr, r
K O T O p O f O  O T n n q a l O T C f l  O T  X a p a K T e p l r C T l l K

r p u e N r H n K o B  U N A V C O .  a p e H A y e M b r x  B  p a M K a x

nporpaMMbr  GLOBE,  e ro  rapaMerpu ueo6xor tu r r to
3attporpaM M r.rpoBarb cneAyrcur,rM o6parou :

3HaqeHHf  rxHpoTbr  H AonfoTbr  AonxHbl  Bb lpa-
xaTbcfl  qenoqHcneHHo B rpaAycax, Mr.rHyTax
i l  AecflTf ir lHbrx MHHyTax c TOqHocTbro Ao
0,01 r ' ruHyrur;

3HaqeHilrr tspeMeHu ,uonxHbr Bbrpaxarbcr B

eAr{HHrlax BceMr.tpHofo l lpeMeHr.r,  B qacax,

Mf lHyrax  I  ceKyHAax;

no,r uryiirecn x aprorpaQuqecxoi.i cerroii
KoopAr,rHar WGS-84;

Bbrcora HaA ypoBHeM Mopr AonxHa
Bbrpa)Karbcr B Merpax.

.lro Aenart B cnyqae BogHnKHoBeHuf,
npo6neM?

Bpeua, Heo1xo4t4Moe AnH perucrpauuu
c u rH a n o B EocTaToq Horo Kon u q ecTBa
cnyTHuKoB

[,rr perncrpaun14 KonuqecrBa ctlyrHrlKoBbrx cI{rHa-
,ros, Heo6xoAl{Mbrx AJIfl BbrIIonHeHur ullrepenuii
npr.reMHr4KoM GPS nocre ero BK,.rroqeHr.rq, Moxer
norpe6onarlcfl or rpex (rar npaur,ro) Ao AaaArlaru
(n xyqureu c, ryuae) MrrHyr .  f lpegocran,rqeMbre
KoHcopqrryMou UNAVCO npr.IeMHLIKI{ rocraBrq-
Iorcfl c HoBbrMr.r x 3anacHbrMlt 6arapexlrn, Ho ecnu
nptIeMHuK He BK,Trcqaercq nocne Ha)Karr.tfl KHOIIKLI
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PuL. GPS-P-3. ITurrttoiptt-u-ut,t u)ottotnu t rtu iut'ttLtee

npu(\lHLth'u G PS, rtltcdoc ntut:L t t?)t( ).' ( ) U NAVC O.

ONiOFR Moxer norpe6onarlcr ycraHotsKa HoBbrx
6arapei,i.

Ha nucnnee npueMHuKa He
yKa3HBapTCH rAUpOra Unu AOnrora
H a  A n c n , r e e  n p H e M H r . r K a  M o ) K e r  I o l B , r r r b c t
M Hoxecrno pa3ru.t r{H brx cpy u x quoHln bH br x JK paHoB,

n o M r l M o  J K p a H a  < L o c a t i o n  l > ,  n o r n r f l r c u l e r o c q
nocne f lepBoHaqa, ' rbHOf0  BKrK) r {eHuq Ip r {eMHUKa.
f lpovHran f loc ran , . r r ieMoc BMecrc  c  np l reMHHKoM
pyKolloncru0 i lO erO ncfiO,rb']oBaHHK), Bbr Moxere
rron b3oBarbcrr 3TH M H (pyH K unoHan bH br M r.r 3KpaHaMIr
n o c , r e  B b l I t o J ' l H e H I { , {  r l r M e p e H i l i i  H a  y v a c r x e .
14H$opr ' , taunq,  Heo6xoAnMarr  AJr r  per r rc rpaunu
KOOpAITHaT BaUefO yqacTKa, noflB, 'rqcrcf Ha 3KpaHe
<Locat ion  l> .  3anoHquB lKcr repuMeHTUpor raHl . re  c

A p y f  r r M i l  3 K p a H a M H  A n c f l r e r r ,  H a x M r { ' r e  K H o r r K y
LOC,  qro6br  nepHyrbcr  K  3KpaHy <Locat ion  l> .

f1os anenue n 14 KTorpaM M cocro+ HUH un u
Hu3KO.O KaqeCTBa npheMa curHana

H e  p e r n c r p n p y i ' i l e  A a H H b r e ,  e c , ' r n  H a  3 K p a H e
norBurcrr , rrc6aq u3 rrrrKTorpaMM, npnBeAeHHbrx Ha
puc.  GPS-P-3 .  Ecr r  rp i leMHrrK HaxoAr l rc f l  noA
o r K p b r r b r M  H e 6 o u ,  A o c r a r o r { H o  H e M H o f o
[oAo)KAaTb r4, ' i l , r  c,refKa nepeMecTnTb npHeMHllK,
qro6nr STlr nrrK' lorpaMMbr rrcrrc3,ru. Ec,ru Bbl crorrre
6 , r n r r o  K  I r p u e M H l . r K y  H n H  e c n I  e r o  n , ' r o r H o

oKpy)Kaer rpynna , r rcAei i ,  c tsq3b npueMHr.rKa co
c n y r H r r K a M u  6 , r o r n p y e r c a ,  q r o  B b r 3 b l B a e r
r repeMexarcuy loc f l  no rep ro  c r r fHana ,
conpoBo)KAaruxlyrccr noflB,'reHileM Ha 3KpaHe 3Tilx
rrrlKrorpaMM. OroiiAlre or nprleMHHKa H,rr{ rroAHu-
Mnre  e ro  I l oBb rue .  Ec , rn  n l r  HaxoA i lTecb  noA
n,rorHoii,rncreoii n,rn,recuoi.i rpoHoil, per14crpaulrt
I IpHeMH r . rKoM Heo6xo4nu l rx  cr . r rHano B qerbrpex
crryrHr.rKoB Moxer oKa3arbcq HeBo3Mo)KHori. Ec,ru
nprreM cHfHa, . roB He yAaeTcs ynyquHTb BBrrAy
HaJ'ru q 14 fl npen r rcrnnii, B brrro,r Hr.rre r,rHcrpy K urr tr,
npuBeAeHHbre B onucaHr ' ru r rpaKruqecxoi , i  pa6or l r
< 14cnoLtu:tot:uuue GPS co c.Meuletrue.u roopdurLan >.

E c , r n  s n r  H e  u M e e r e  A o c r y n a  K  n u c r y  B B o A a
KOOpAHHaT yqacTKOIr [tKo,'tbt H,.[I K J'IltCTaM BBOAa
AaHHbrx  n  6a ' r y  AaHHbrx  yqauuxcs -yqac rHnKoB
rrporpaMMbr GLOBE B cern Web,  noxa,ry i icra,
0TI IpaBbTe Kof l r , rK) ' ]a [o"r rHeHHofo, . rHcTa AaHHblx,
coAepxauefo ' ]aperHcrpHpoBaHHbre KoopAuHarbr
KaxAoro r4 ' ]  yqacrKoB, n Acrpouasf l raur louHrr i i
KoHcopur4yM yHHBepcureron (UNAVCO) no yraraH-
HoMy Bbrue aApecy. Ec,ru eu nonb'loBaJ.rHcb npneM-
HuKOM GPS, npegocraBJreHHbrM UNAVCO B paMKax
IpofpaMMbr GLOBE, r ]br  Moxere no ' ]Bparnrb 3ror
np r4eMHHK nMecre  c  3a r ronHeHuuuu  pa6ovnun
,rucraMH eBoAa AaHHbrx.  Xpaunre 3aperncrptrpo-
BaHHbrc AaHHbrc BMccTc c pc ' rynbTaTaMr,r  Apyf  r {x
Ha6,rnaeHlr i i ,  Ipo14' ] r reAeHHr,rx  nauei i  ur ro, ro i i  t t
paMKax  npo rpaMMbr  GLOBE.

M s o r n e  r r K o , . r b r  n  p a ' r H b r  x  c r p a H a x  M H p a
nonb' lyn l 'c t r  oAHl4Mtr  u reMn xe [pr4cMHnKaMlr ,
Ko,.r u qecr no Korop br x of paH H LIeHo. 3rcnepn ueuru-
pyiire c IprreMHrrKoM n no,rn'tyi. irecn ,rn6r,run ero
( p y H K q u f l M r { ,  r l o K a  o H  H a x o A r . r T 0 q  y  B a c ,  H o ,
noxa , r y i . i c ra ,  no ' rBpa ru re  e ro  cBocBpeMcHHo,
qro6u rcM xe t tpxeMHlrKoM Mof, ra Bocf io , rb ' ]o-
BarbOr Apyfaa uKo,'ra.

.,.$i':,..

,1 .i \;" ::.!.,]'

r,.i{"{t:i

flpegcraanevue pesynbraroB uoMepeHurt c nouor4bto GPS
Brrno,rHnn noJreBbre r.r3MepeHnq c noMorr.lbro GPS n ycpeAHHB no,'ryqeHHbre KoopglrHarbr, 3anecr4Te
pe3ynbrarbr B J'rr{crbr BtsoAa AaHHbrx. Konulr orr,rx JrHcroB npr{Be4eHbr B npr.tJroxeHutx B
coorBercrByroqr,rM fJraBaM Hacroflruefo pyKoBo.qcrBa. B npunoxeHulr r eroii rnaBe npr{BeAeH J'n{cr
BBoAa KoopAilHar yqacrKoB rlKorTbr. 3naqenus rlJuporbr 14 ,qonrorbr, nonyqeHnbre c noMorr1bro
rrpueMHHKa, c,'reAyer oKpyffiffTb Ao 0,01 MuHyrbl. B oruou:eHur{ KaxAoro n3 r{cnonb3yeMbrx BaM}r

qACTKOB fl nDen0CTaB,'leHlle C,'l l lx  AAHHbIX,

. 3Haqeuue EAuHurInt

Ycpe4HeHHax rxrrpora [rpalycou, Mr{Hyr, uanp., 35 rpaAycoB 20,27 uunyr cenepHoil uruporrr]

)tpegueuHar Ao,'rrora [rpa4ycon, rrrunyr]

Ycpegueuuar Bbrcora [uerpon]
Bpeux perr,rcrparllr{ AaHHbrx IroA, necsq, .qeHb, qacoB rr MHHyr no BceMr.rpHorray npeuenu]

Tun npueuHuxa Houep npueruuraxa UNAVCO urr.r u:roroBr{reJ'rb, HoMep MoAeJrr{
r{ cepr{uHbrr.r HoMep

llpovee lpyrar rpe6yeuar nHQopuauur

GLOBE'" flparrnvecrue pa6oru - 6 tr4cc,relosauriq c nor'rourr,ro GPS
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co cMeqeHueM KooPnnHaT
Vcnorb3oBaHne GPS

$ent npaKruqecxofi padoru
Onpeqe,reuue lruporbr r{ AoJ'rforbr yqacrKa B Tex
cryqatx,  KorAa npuert rnur  GPS He rro3BoJrf ler
npor.r3BoAuTb ToqHbre H3MepeHItq.

O6eop
EclH nenocpeAcrBeHHbre r.r3MepeHur rxr{porbr r{
AoJrrorbr HeBo3MoxHbr Ha KaKoM-,ru6o ns nu6pau-
Hblx yqacTKoB, yqauuecs ilepeMerrla-rcTcfi Ha ceBep
HJILT Ha IOr AO TeX nop,  r roKa OHU He CMOfyT
BbInO,'IHHTb ycnel"UHble n3MepeHilt C nOrvrOIrIrrO GPS
co cMeuleHHeM KoopArrHar. Yqauuecs onpe4enslor
ur,rpory H AoJ'rfory cMerleHHofo nyHKra u paccro-
rHile Mex.qy SrtrM nyHKToM u nepBoHar{a,.rbHbrM

1 : : -  !

-iG:'

' " .  t  , ,

. . ' l ' i .

I  TTyHKTOM (UeHTpOM yqaCTKa), n0cne qer0 paccqfi-
j runarcrcr KoopAr{Harbr au6pauHoro yqacrKa.

llpogonxnrenbHocrb
OAHo rlaccHoe 3aHqrile.

Vacrora usuepenuil
llo ognouy x:lMepenrllo Ha KaxAoM yqacrKe.

Ypoaen t no4roroBKu yqaquxcf,
CpeqHufi (npor'aex yrovHufi ) u,ru nucoruii.

Baxnertwue KoHuenuuu
Illupora Ir AoJ'rrora roro r4,'ru rrHoro nyHKTa

Moryr 6urr pacculrraHbr Ha ocHoBe
u3BecTHbrx KoopAHHaT Apyr-of o
6.nu:,rexaulefo nyHKTa.

Marnurnoe cK,'roHeHI{e.

HaeHxn
O np ed e ne uu€ MecrHoro MarHI4THoro

CKJ IOHEHHg ,

Onpedenenue ceBepHofo H ro)KHoro
uanpaareHllii c floMorqbIo KoMnaca.

tr4 :tu e p e nu e Anr.rHbr py,rerroii.
O np e d eneuue KoopAnHar ryHKTa, cMerrleHHoro

no orHorrreHuro K ApyroMy rryHKry.
Cnoxeuue v sbtqumaHue yn'roB, r43MepqeMbrx

B fpaAycax r.r Mr4Hyrax.

MarepnanH u uHcrpyweHTbt
llpuer.aunr GPS.
Marsurnuii KoMIac.
Py,rerra.
KapaHgan r{J'rr.r pyqKa.
Illlcr euoAa KoopAnHar cMerqeHHoro nyHKTa

Anq perncrpaqr{n u pacqera pe3yJrbraroB
urrrlepeuuft.

lloAroroaxa
On pege , r  n re ,  Ha  K  aK  H  x  y  q  ac r  K  ax  Hen  oc  -
peACTBeHHb le  L I3MepeHf iq  c  nOr taOqr rO  GPS
HeBo3MoxHbr B cul3r,r c 6,rornponaHfieM cufHara.

Onpeqe,rnre roK aJ'lbHoe M af HurHoe cr,roueHue (cu.
r{HcrpyKrl}ur Huxe).

ll pegeap nren b H H e ycn o B n f,
YcsoeHue HatsbrKoB BbrnoJ.rHeHile u:nepeHnfi c rroMo-
urlro GPS.

leonerpun.

llpegnocunxn
Yro Ae,rarl, ecnu H3MepeHue uuporbr r4 Aonrorbr c
noMorub ru  CPS ua  yqac rKc  ucc , [ eao r tuHr r i i  u , r t t
or6opa o6pa' ruoe HeBo' lMoxHo n cne' t t ' r  c  6, rornpo-
B a H i l e M  c r ' r r H a , r o B  c f r y r H x K o n  G P S , r n c r g o i i
aepeBbeB r{nrr 3AaHreM? Cr,,t. pr'rc. GPS-P--5.

Blr lroxere nepeiiru Ha pacrono)KeHHntii prAoM
yqacroK,  rAe r rpr , reMHnr GPS 6yAer npuHnuarn
cilrHa,'rbr cnyrHxKots. 3areu su Moxere onpeAenr.rrb
KOOpAXHaTbT IepBOHaqar',IbHOfO yqacTKa, rI3MepuB
HanpaBneHr. le  l lo  KoMI]acy u paccT0tHue Me)KAy
cMetIeHHbrM u [epBoHaqa, ' lbHblM yvacrxavu.  B
qenoM, Anq onpeAereHr.rq KoopAxHaT nepBoHaqanb-
Horo yqacrKa rpe6yercr  npr , rMeHeHi le rpnfoHo-
MerpuqecKr.IX HaBbrKoB. Tev He MeHee, ec,'ru Bbl
6ylere i lepeMerrarbct orporo Ha ceBep ilJIrl Ha Ior
Iro oTHolIeHI4tO K [epBoHaqanbHoMy yqacrKy, Bbl

MOXere onpenenurb efo KoopAr, rHarbl ,  npHMeHqt
ro,'rbKo apnc[ruernvecKue onepaur{r.r H HeKoropbre
aaHHbre o pa rMepf lx  uauei . i  f l , r raHerhr .

3eNr, r r  uMeer nouru c$epi lqecKyn { ropuy.  Bce
oKpyxHocru oAnHaxosoi i  Ani lHbr .  nepeceKarcx lne
no, t rcca f i  3KBaTop,  Ha3brBaK)Tcf l  MeprrAuaHaMr,r .
Pa:Ae,rus oKpy)KHocrb 3eu,ru (40014 ru) Ha 360
f p a n y c o B ,  M b r  n o n y q i l M  A n u H y  f p a A y c a
o K p y x H o c r n  r r , r a H e r b r ,  p a B H y r o  l l l , 3 2  x v .
Pa3Ae,rnu 3ro qucr'ro sa 60, uu [onyqaeM AnilHy
ogHoi.i vnHyrbr oKpyxHocru 3eu,ru (1,855 KM rr, 'ru
1856  ve rpo r ) .  Kax  IpaBL Ino ,  npne r ' aHuxu  GPS
H3Mepqrcr uupory c roriHocrblo ao 0,01 Mr.rHyrbr,
r .  e .  Ao 18,55 verpa.  ( l louel ry  npnernrHuxu GPS
yKa3brBaror  KoopAuHarbr  c  rorrHocr l ro ao 0,01
u u H y r u ?  C u .  o n u c a u u e  y u e 6 H o r o  3 a H t r 1 4 t
oPa6oma c tc,ta,uu>.\
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G/'.S

Ec,r l r  r l rsecrHo paccrof lHrre or  cMeueHHoro Ao
flepBoHaqanbHofo fryHK'ra R ceBepHoM t|,rrr rcxHoNl
Ha[par ]ncHi l l r ,  Mbr MOXCM orrpeAenlrTb cMeueHi lc
rxnporbr  B Mr4Hyrax.  (Ec,ru r ro paccrorHrre MoxHo
npoi i ru f ieuKoM, oHo o6t , rquo r ]brpaxrercH B Aontx
MuHyrb r . )

Marnnrnoe cKnoHeHne
Ha 3eru,re MafHrt rHblc ccncpHr,r i i  r r  nNur, r i i  no,r rK)ca
He cot tcoM cot lnaAaK) ' f  c  i lcTt tHHLIMl t  re0rp l t t l r t t . tcc-
KIM l l  n0 , . tK ) caM i l ,  " qexau l i lM i l  Ha  ocH  Bp i l ueH l r r l

n , r a u e r u .  B  H i t c r o r u l e e  r l p e M r  M c A , T e H H o
nepeMcuaruuui icn cct tcpuui i  uarHu' t 'Ht , t i i  noJ ' tK)c
3eu,ru HaxoAnrc l  n npcAcnax Cenepo- ' tanaAHr,rx
l eppn ropu  i i  KauaAr r  n  o rK , roH  r r  e l ' c l  o r
r e u r p a t f l n v e c K o r o  C c n e p u o r o  n o , r r l c a  H a  l l
rpil lycon. Kpornre roro, n iABrrolMocrlr or Mecrit. rt
K0] 'OpOM rrpof i ' ]BoAal 'cr  r r ' ]McpcHHr,  r ]o ' lMOXHi l
ueSorrnut te Maf  HurHbre orN,roHeHtt t .  cBf l  laHHbre c
I O N A , q b H b l M n  l t c K a x c H l t H M i l  N I a f H l t ' t ' H o l o  I o r l l

lle rrr,r n.

C,reAoeare, ' IbHo,  Anr  o i lpe[er ' leHr l t  I Icr I tHHoro
HanpaBneHur Ha ceBep R 6o,r luuHcrBe cnyqaeB
'rpe6yercr  He6onbuat  KoppeKur l f l  (npn6ae,reune
lrr'rn Bbrgr{TSHIIe HecKonbKilx fpanycon) noxaraHuii
KOM Iaca. Tarar xoppeK ux r HaSbt l]aeTcq Maf Hr.rrHbrM
CNNOHCHTIEM I , I  : ]ABUCI , , IT  OT IT ICCTOI lO, ' IO)KCHH'
yqacrKa,  Ha KoTopo} , r  i l3 rv reprK) rc r  [OopAHHaTbr .
Hanpur' , tep, Ha ar,raHTlrqecxon no6epexre CIIIA n
r i l T a r c  C e n e p H a l  K a p o . r r r r H a  c r p e n K a  K o M n a c a
yKa lbrBaer HattpatsneHue, cNlerueHHoe Ha 8,5 rpagyca
rro orHoueHr4ro K HCTr.rHHor\,ry ceBepy. HeAasuo, Ha
f lpoTf lxcHr f i r  oAHOfo foAa,  Be,Tr , r r i l rHa STofo
cKJ' loHeHl' | ,{  rr ' }MeHu"|racb Ha oAHy AecqTyrc fpaAyca
n  u ' r a r e  B n c x o u c u H ,  C l l l A ,  q r o  r o B o p r , r r  o
n o  l M o x H o c r n  c y u e c r n e H H b r x  H  r u e H e H u i i
I \ ta f  H I ITHOf  0  CK, . lOHeHHf l  Ha npOTt  XeHt I14  X l l : lH l t
o A H o r o  r r o K o , r e H r . r t ,  I p l r B o n q u ] ] r x  x  6 u c r p o n t y
y c T a l ) e B a H r r r c  K a p T ,  n o A f o T o B , l e H H b r x  c  y q e T o M
Maf  HUTHOfO CK, tOHeHHf l  .

H a c r o , r n r < o  n a x H a  K o p p e K u ! r f l  c  y q e r o M
MarHHTHoro  c r , rone H i l r ' l  Ec , rn  nu  nonb ' l yerecb
K0 M rracoM. ol lpeAen r rr Han pa BneHuc l tepeMeuleHll ' r
H a  c e B c p  H a  p a c c r o r H l t e  I  0 0  M e r p o B  H a
ar, laHTuqecKou no6epexre CenepHoi. i  Kapornuur,
H C  ! 9 t 1 T b i l ] i t t  M e c T H O e  M A f H I ' t T H O C  C K " q O H e H n e ,
c o c r a B , ' r f l K ) u r e e  8 . 5  r p a t y c a .  B a u  M a p r x p y r
o r K n o H r . r r c r r  I p u M e p H ( )  H i r  l 5  M C T p o r ]  o r
H A I p a r r n e H H r r  H a  r c T l . r H H r , r i i  c e B e p .  E c , , r n  s r r
I I L I T i l 8 T e C b  { ) 1 1 p C ! C r ' l l t T b  T ' O t l H b l e  K O O p n l I H a T b l
K  r J a A p a r H o r o  y q a c r K a  c o  c r o p o H o r i  3 0  v e r p o n ,
C O O ' l ' l l C ' l ' C T I l y K ) U I e f O  U e J ' l t l q H H e  3 , ' l C M e H T a
tt to6paxeHtt t t ,  f lony r leHHoro af l  f l  apaTyptl i . i  cnyrunxa
L a n d s a t ,  r a K A r r  o L u t t S r a  M o x e r  r r p n B e c l n  K
c M e u e H r r K )  p a c c q H T a H H b r x  K o o p A r i H a ' r '  r o
o T H O T T e H H K )  K  l r C T r { H H b r M  K O O p l H H a l ' , a M  H a
Benuqr rHy,  par rHyK)  noJ ' roB i lHe cTopoHbr  3 ' . reMcHTa
r l lo6paNeHur .

l lHa. rcuHc n  H l f lpaBneHne,qohArbHofo  MarHr . r rHoro
cK,lOHeHlrr MOXHO y lHaTb y r\recl 'H0ro feoAc' i l rcTa,
y  xuro-Hr r6yAb.  Kro  no- I rb ' ryc rc r  ronorpa$uuec-
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Pa4uyc 6378 xn
fluauerp 12756 xru

Oxpyxxocru 3eunr
40074 xrvr
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t-f "i' i r

P ut: - G P S- P -7. Yuat4 uc t'st, 6bt tl oJ t H t tu Lr{ u ? Lt. t-v( p e | | u t (

no-Moulbtu GPS to t:uculutue-u rrxtpiutrmt (L\r. pltc. GPS-P-E)

K H M I ' I  t l , ' l l l  M O p C K I I M t I  J ' I H O O  A B U a U H O H H b I M t I

HaBr4faquoHHbrMl ' r  KapTaMH,  H, . r r {  caMocTof lTe , rbHo
cucpuBlu l . rch  c  r i . lK ( ) i i  Kapr ( ) i i .

OnpegeneHue KoopAuHar c noMot4bto
noKa3aHnfr npueMHuKa GPS,
nonyqeHH HX Ha dnugnot@r4eM yqacrKe

I .  Onpege,rnre, roKa,TbHoe MarHrrrHoe
cK, ' toHeHIe.

flepeii4nre Ha yqacroK, KoopArrHarbr
KOTOpO|O Bbr XOTrrTe OrrpeAenr.rTb. oruernre
coorBercrByrouli l i i  nyHKr. f lollrraiirecl
Bbrfro,'rHuTb r{:rMepeHr,rr c nouoqrro GPS,
q106br noArBepAlrrb HeBo3MoxHocTb
r{3MepeHr.lr AocroBepHbrx KoopAr{HaT 3Tof o
nyHKTa .
flo,rs:yrcu KoMrracoM, 0npeAenrrre
HanpatsneHf ie Ha Maf HrrTHbr i . i  ceBep.
Orxopperrnpyi.ire :ro HarrpaBneHHe,
IOnb3yt lCb 3HaqeHl leM J ' lOKaJ' lbHOfO

Maf HHTHOfO CKJ.tOHeHi l f l  ,  q106br OrrpeAenlrrb

HUnpa l JneH t l e  Ha  i l cTHHHbr i i  c cRep .

f lepemeularcb rorrHo Ha K)r r4J'rH Ha ceBep no
OTHOUeHrr ru  K  [epBOHaqanbHOMy f ryHKTy,
HaiiAr.rrc 6,rnxai. iuui i  yqacroK, Ha KoropoM
BO3MOX HO yCnerrrHOe OIlpcAenCHHC
KoopAllHaT o l loMoll lbru GPS. Ha :ror ' l
yqacTKe Bbr  MOXeTe ' lapef l {oTpr . rpor ]aTb
cMeuleHH ble KoopAHHarbr.

Br,rno,rHurc n' lMepeHne Koop.quHar B
coorBerc'r'ril,il4 c ltHCTpy K uH fl M l'|,
IprrBeAeHHbrMrf r]  pa']Aene o14tuepetrun c
no-Moaf'ru G PS r, n ]aperucl 'pl tpyi. i re
'lHaq eH n fl rx r,rpoT br 14 .qo,.t f 01'br. or n err,rc
f ryHKr ,  B  KoropoM pefucrpupor la , r l rcb

cMcu lcHHbrc  KoopAHHaTbr .

3aperucrpu py i i re Han parr,rreH ue, rr Kol 'opoM
Bbr IICpeABHfa"tHCb no oTHotucHHK) K
ncpr r ( )H i tq i l , r rbH( )My nyHKTy (ua  nr r  u " t r  H i l
c e B e p ) .

14 ' ruepnre  r { ' }aper r rc lpnpy i i re  paccror  Huc
MexAy cMeueHHblM i l  f lepr ]oHaqa, [bHbrM
rryHKaM u.  {ocronepHocrn  n ' rnepeun i i  c
f l  oMOU_lbK) pynerK rr Mox H0 noAl 'r lepAr.rrb,

2.

3 .

4.
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Puc. (lPS P 8. OSpu.tt ' t1 irtrt rn( t):tsr rtttx)d c-trt ' tt l t ' t ttrr ' t.t xtxryr)ttrrunt

O6pa3eq

143MepeHuf,

a-ir--l rpaEycoB
l--T;--l fpaAycoB

l-srcrtn I 1xa rorl

l-r-iio--l verpoe

l-o-j-i-8-6-9-lv',lnyr

l-qrm l- l- j j-;;;;6-l
l . . . . . g l . . . . . . . . g

Oxpyrnenne Ao 0,01 MtrHyrbr =

l-1, I rpaaycoB

| 87-_l rpaAycoB

O6gearare
KpyxKoM:

I

,-Y
vr,rryr (ryrl rnr,r S
vr,rHyr 

@ 
r,rnr,l r

KOOpAilHaTbr CMeqeHHOTO nyHKTa:

143MepeHHaF uffpora

143MepeHHaF Aonrora

HanpaBneHi le  nepeMeuleHIB

PaccrosH !4e

Pacqersr

tl3MeHeHre uuporbr {

[..E rverpos =
1855 M/M14H.

l\4fiHyrbr r!14porbr r4cxoAHoro lgacrKa =

B coqeraHili l  c rpaaycaMil Lur4porbr:

Lll14pora i lcxoAHoro yeacrKa

!onrora ucxoAHoTo yqacrKa

M r,4Hy.r

M r,4HyT nnu S

nnv E

|  9 o . J v  I

t-.;.;;-1

l=671ei]
f q^-;^71

I

Y
f^6
l - t z : z l v u n y r

(Eonrora ucxoAHoro n cMeuleHHoro nyHKToB oA!4HaKoBa)

r  w+E

I '

Cueqexne
H A

c e B e p

l . lcxotHbrM
yqacToK

150 M,
0 ,08 '
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u3Mepqq paccrorHne [raraMr4 (cu. pa:ge,r
<tr4:lrepeHue paccrorHur [raraMil)> B D.raBe
< tr4 sy ue u tte :te,\4 tl o i o n orp o 6 a u 1uo,t o t uq e c -

KUe UCCJIe))BIHUt>.

8.  Pa:Aerrr re ronyqeHHoe paccrof lHUe (nnrpa-
)KeHHoe a uerpax)  na 1855,  qro6u
nonyqr4Tb, ts MIIHyrax oKpy)KHocrrr 3eu,ru,
lxr.rpoTHoe cMerqeHr{e Bropofo fryHKra no
oTHOneH14lO K nepBOHaqar'rbHoMy.

f lpu6an,reHne sToro 3HaqeHr.re K r ronyqeHHoMy
3HaqeHHlo rxr,rpoTbl cMeuleHHofo nyHKTa, r'L'rr.r efo
Bbtr i l {TaHi le,  no3BoJrf l  IoT oIpeAenuTb tx Ip0Ty
r tepBoHaqanbHoro nyHKra.  Cu.  onncaHue yue6Horo
'talf lTtif l  o Pa6omu ( \trJl(t,\ut>. [o,rrora
c M e u I e H H o f o  n y H K T a  B  A a H H O M  C n y q a e  p a B H a
AOnfOTe nepBOHaqa,' l l ,HOf 0 IIyH KTit.
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yq:$la
3AHI

B ,teu cocrour npaBunbH*il oreer?
B xt- r le  HecKoJ' rbKHX'raHqrHi i  yqauuMcr i  palbrcHrercr ,  r r ro Ha HeKoropbre
Bonpocbr Her ( r rpaBunbHbrx> orBeron.  l lcno,rurosaHrrc nprreMHuxa GPS ue
o6rrare,roso.

OrnocnrenbHoe u adconrcrnoe HanpaBneHuf,
B xoAe HecKo,'rbKrlx rausrui.i yqau{rrecr '}HaKoMrrl 'cr c noHlrurMr.r ruuporbr.
Ao,'rrorbr, KoopAHHar H orHocure,rbHoro u a6co,rrcrrHoro uanpan,reuui.i. B
tlcttorb']oBaHHU rrprreMHHKa GPS Her HeoSxtrguuocru.

Pa6ora c yrnaMn
B xoae 3rux launruii yqaurrecq y:HarcT o cBoiicrnax yD.roB rr yqarcfl Bbrno,'rHrrb
aplr$vernvecKne onepauilrl c yrnaMH. hrtr pallxcHxercr, qro raKoe rpaAycbr,
MnHyrbr 14 ceKyHAbr, n KaKtrM o6parou 3r'u eAuHnr-lbr nepeBoArrror B AecfiTr{qHbre
fpanycbr. B ucno,rl3osaHur4 rrpueMHnra GPS Her Heo6xoglrMocru.

Acrponaanraunn
B xoAe 3TOro saHfruq y'{i lqtlecfl I l '} Atsyx lrlKon-yqacTHtlu nporpaMMnt GLOBE
corpyAHuqarcT, oilpeAe,lqfl oTHOcHTeJrbHbre uHporbr rr AonfoTbr l lx [rKo,,l
[ocpeAcrBoM r4:]MepeHfifl MecroHaxoxAeHIq Co,.]Hua s He5e.

? t
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B qeM cocTot4T npaBnrbHbn4
s

. 'i'

ffi-*y* oTBefl
fl peqn asn aqe H ue gau flTu f,
Osuarolr,reHr{e yqaqfi xct c KoHqenrlrleft so:r*.{ox-
HOCTII oTCyTCTBHfl OAHOTO (IIpaBI'IIII'HO|O>> OTBeTa Ha
Bonpoc ulu{ oAHoro <npaBrlnbHoro> pe3yabTaTa
rcMepeHlrf.

O6eop
Illrolrumu yrrarcq 6urr ocropoxHblMl{ r{ BHlrMa-
Te,rIbHbtM14 npr.t noucKe (npaBltJrbHoro> oTBeTa Ha
Borrpocbr  r l rna <Koroprr f i  uac?>,  cpaBHHBat
HecKonbKo pa3rnr{Hbrx pe3ynbTaToB }r3MepeHHt
BpeMeHr.r cyroK. Yqaqnlrcs npr.rBr,IBaercr nHTyH-
Tr.rBHOe noHilMaHr.{e xapaKTepncTuK HeToqHocTr.{
(Heonpeqerenuocru)  u:uepeHuf i .  f lo , r r :yrcr
pa3nilqHbrMr.r qacaMr,r, yqat|luec.fl oAHoBpeMeHHo
pef l rcTprrpyroT yKa3brBaeMoe qacaMr.r  BpeMrr .
Pesyrlraru n:nrepeuufi BpeMeHLt, no,{yr{eHgbre B
MI,rHyTaX n CeKyHAaX, BbrpaxarcTct  To,r IbKo B
ceKyHAax. Crporrcr rpa$urn grr.rx pe3yrbraroB,
AeMOHCTpHpyl0que MaTeMaTr{qecKr{e MeToAbr
ycpeAHeHHg H HaxoxAeHrrq oTK,'roHeHr,rR oT cpeAHero
3Har{eH},t9.

llpogonxnrenbHocrb
IlpnuepHo oAHo KJraccHoe 3aH{Tue.

Ypoaerc noqroronKn yqaunxcf,
Haqarnxrr f i  ypoBeHb: npoH3BoAHTcs roJrbKo
cpaBHeHr.Ie noxa:aHnfi r{acoB.

Cpeanuft (nporrrexyrovnrrfi) u sucornft ypoBeHb:
3aH{TrIe npoBoAl4Tct B IIo,"rHoM o6renre.

Baxneilwne Kofluenunu
Pe:ylnraru n:lrepeunft or,rruqarorcq pa3,'ruq -

HblMu cTeneHrMI{ ToqHocTL{.

Cyrqecrnynr MareMarnqecKr.re MeroAbr, no3Bo-
nsrculHe onpeAenfTb cTeneHb ToqHocrlr.

llpegnocunxu
t r4r l repeuur c  r roMorqblo GPS i rpou:noAqrcr  c
I{cIIoJ'rb3oBaHueM caMbrx pa3nlrrrHbrx npu6opor n
reorpaQlrvecKr{x nyHKTax,  orcrorrqr . rx  oAI{H or
Apyroro Ha So,rnuue paccroqHuq,  r , r  B reqeHr{e
AJ'rurenbHbrx IeplroAoB BpeMeHr.r. 6u,ru pexoueH-
AoBaHbr npu6opu, ror{Hocrb 14 pa3peuarcuaq cnoco6-
HOCTb KOTOpbtX COOTBeTCTByeT OKOHqaTe,rlbHbtM
HayqHI' lM UeJlf lM. B KOrOpbIx npoH3BoAflTCt 3rl l
rr3MepeHur. Teu ue MeHee, B cBs3r.r c pa:Hoo6parHelr
yc,ronnii, B Koropbrx 6yayr uaxoqurncr npu6oplr u
B bl  no,rrH rr louue Hccne. loBaHil  l  y qaurrcc r .  6yayr
Ha6,rrcAarrcq orK,rroHeH[q [oryqeHHbrx :uaqeHlrii.

Hapuxu
Cp aane nue HecKorrbKrrx pa3rnqHbrx pe3ynbraroB

r.I3MepeHlrs BpeMeHfi.

Ilocmpoeuue rpaQuron u ycpednenue AaHHbIx.

llpndoprt u Marepuanbt
Kaxguft yvaqrilcn AonxeH lrMerb KaK Mr{Hr{MyM

oAHn tlacbt arc6oro rlrna, noKa3brBarcr{rre
ceKyHAbr.

Kax4rrfi yvaquficr AonxeH nMerb 6yr',rary H
nf icbMeHHble npHHa.q"r lexHocTl4 D,ng
perrrcrparluu :;ltaqeuuit BpeMeHH.

KaxArrfi yuaqufrcr AorxeH r{Merb DK3eMn,rrp
nr{cra BBoIa pe3ynbraroB u:uepeuni.i BpeMeHu
u 6,rasr A,'rg nocrpoennr rpaSnxon.

He o6q:are,'rbHbre, Ho xer.rare,.lbHbte nplt6opu lr
MaTepl{4,'Ibl:

Ka, ' rbKyrrrop,  sr rno,rHqroI I lu ia $yHxquu
c,'loxeHr{fl , Bbrqr{TaHnt, yMHoxeHus r.r AereHr{r ;

npueMHuK GPS (ucno , rb3ye rc r  B  Kaqec rBe
npu6opa, yKa3brBaForuero craHAaprHoe BpeMt;
Harnr{ r4e npHeMHHKa GPS He r . rMeer
cyI IecTBeHHOfO 3HaqeHHr;  ec, lU raXOi i
np t {eMHHK nMeerc t ,  oH  Hcnonb3ye rc f  B
KaqecrBe uperelrvarlHo roqHbrx vacon).

llo4roroBxa
B xoAe 3atflrtrfl Knaccy norpe6yrcrcs KaK MnHHMyM
10 qacos. Yqaquecs Moryr noJ'rb3oBarbcq luKorb-
HbIMI'l qaCaMIl I{nl{ npUHOCI'lT}r qacbl 113 AOMa.

fl peqaapuren bH brc ycnoBnf,
Haqa,'murrfi ypoBeHb: cnoco6uocrr cqr{TbrBarb
iloKa3aH[q qac0B.

CpeaHufi (npouexyrouunir) n sllcornfi ypoBnl{:
HaBbrKr{ rrocrpoeHr4s rpaSnron.

B qeu cocronr npaBunbHbtfi oraer?
Blrno,rHxq r.r3MepeH[r, J.roAr{, KaK npaBnno, xenaor
y6egurlcr B KaqecrBe tto,qyqeHHbrx AaHHbrx. O6ltqHo
3aAaercr  Bonpoc runa <HacxonbKo f lonyr{eHHoe
MHoFo 3HaqeHlte or,'ruqaercr or [paBl4nlHoro?> u,,rr4
<YAarocl ,ru MHe floryqurb rrpaBr.rnbHbrii orner'?> llpu
DroM AonycKaercq, qro cyuecrByer npaau,rrHlri i
oTBeT, C KOTOpbTM MOXHO CpaBHUTb r{3MepeHHOe
3HaqeHHe.

I4sorAa raroii npanlr,rnHrrri orBer cyuecrnyer. Teu
He MeHee. Korna yqeHbrii tt rueprer Ko,ri lqecreeFlHntii
napaMerp, oco6euno ecnu raKoe r.riMepeHr{e npo[3Bo-
ArrTcfl BnepBbre, MOKer ri He cyulecrBoBarb craHAapTa,
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c KoropbrM MoxHo 6u,ro 6lr cpaBHHTb nonyr{eHHbre
pe3yJ'rbrarbr. Ec,ru, sltnorHqt otlpeAeJ'IeHHoe II:tMepe-
Hne, Bbr noJ'rb3yerecb ro,'rbKo oAHrlM npll6opor'1, u y
Bac Her HnKaKux ocHosaHuii coMHeBarbct B perlrcrpr.I-
pyeMbrx BaMr.r  AaHHbrx,  B[o, . rHe r le , recoo6parHo
CTIIITATb 3TI{ AAHHbIE CTAH,IAPTHbIMII.

f lpo6,reua Bo:lHHKaer, KorAa i lcronb3yercq MHo-
xecrBo u3Meprrre,rbHltx nptt6opon I{nr.I KorAa Kro-
H u 6 y A n  ' l a r B J . r r e r ,  q r o  e M y  y A a e r c l  n o n y q l r r b
<npaBr . rnbHbre> n , ' rH  nyqu i le  pe ' l ynbrarb t .  Kar
foBopHTct, <<qe,'roBeK c AByMrr qacaMl.I  He Moxer
cKa: ra rb ,  ro ropnr i i  qac>.  B  AaHHoM cnyqac Bbr ,  B
KaqecTBe yqeHof0, AonxHbr peur{Tb, KaK nocTynllrb,
ec,ru 6yAyr [onyLIeHbt pacxoAflulxec' ' ]HaqeHtlr,  u KaK
eu6parr pe' ly, ' rbrarbr nruepeHui. i ,  roropute 6yayr
ilcflO,'rb3oBaTbcf B KaqecTBe cTaHAapTHbrx.

Paspeuarcqaf, cnoco6nocrc n rovHocrb
qacoB
Ko,rtt qeclno'lHa KorJ noc"rrc lar gr(l i. i  H,ru HaIr ueH buarl
AOCTOBepHaf l  eAlrHHUa r lpcMCHH, KOTOpyK) MOXeT
perucrpxpoBarb qe,roneK, Ha6,r ruAanulHi i  vacu,
onpeAenrrer pa'lpeuanuyrcr cnoco6Hocrr npH6opa.
Taruu rl6pa'rornr, pa lperxaruuag cnoco6Hocrr, qHtfrpo-
nbrx qacoB, roKa lbrBanuux r lpeMa l2:30:21 (  l2  vacon,
30  ruHuy r ,  2 l  cexyHga) ,  paBHa  npuuepuo  oAHo i i
ceKyH,qe .  no roMy  t t r ( )  n ( ) . t b ' l y x l u lH i i c l  t t i t caN ' l r l
qer.roBeK NroxcT onpLlcnrrTb tspeNrr c TOrrHocTbn A0
6,r rr x aiiLr-reii ccK yHAbr. Pa'rpeuarculal cnoco6Hoc'r n
r \ , r cx i tHnqecKrx  r rAcog  ( c  uacono i i .  t ' t t rHy ru t t i i  t t
ccxyH4Hoii crpe,rxit lrrr) cocl'al|, ' l fer ro,rrbKo oKo,'ro
oAHoi i  t \ {nHyrbr .  ec, , r r r  ua6- [ r tAarenb He Nroxer
nOCT0t lHH0 l l  A0CTOl lCpHo Onpe!e; ' l l l1 'h I I0, ' IOXCHtlc

u H HyrHoii crpen K lr r\,rcxAy Any Nu r HAu nlrAyan hH brlr l
MerKaMtr, oSo rHaqanlu-prNlr N,lrHyrbr.

Teu He MeHcc, noKit 'raHufl rri lcor] c pa tpeutroqeii
cnoco6Hoclurc, panHoii I ceryHqe. N{oryr orKnoHrrl 'b-
cq or  r IoKa' raHni i  onpege. lcHHoro craHAaprHoro
HHArrKaTopa BpeMeHH KaK Ha AOnK) CeKyHAbr. 'fAK lr
He HecKoJ'rbKo qacon. Cnoco6uocru qacots yKa']bnll l 'b
< [paBHnbHoe>  BpeMq Ha ' ] b lB i l cTc f  To t lHocTbK) .
C,reAoeare,rnHo, ec,'rr Baun qacbr cfieuar Ha l0 ltttuyr
B cyrKr.r, HX pa3peuarcuafl cnoco6Hocrb Bce eqc
Moxer 6urru panHa I ceryHAe, Ho oHlr yKa']brBaK)'r '
BpeMrr c rorrHocrbK) qo l0 rtanHyr n cyrKn. I-trnoprl
TaKXe .  q ro  ouu6 ra  raKr . r x  qacoB  coc raBJ r re l
l0 lruuyr B cyrKr.r.

Yacu - MexaHrr3M, rloAcqurbrBarculltii xo,rttvecrao
Tex r{, 'ru HHbrx r{:}MeHeHrii, npoucxogfll l1r.rx c reqeHreM
BpeMeHn. B npenHocru ucf io , ' rb3oBaJ'u. rcb qacbr ,
roAcquTbrBaBrxr,re Konil qecrBo yIIaBut{x K alle,'r b BOA br
u,.rf i l lecquHox. Tarue qacbr He 6nlu oqeHr roqHbrN{H,
raK  KaK  o6ecnequ r l  e4nuoo6pa :ne  pa : rMepoB
naAarour{x Karre,'rb BoAbr r{nil necquHoK 6lt.rro rpyAHo.
3arelt cra,ru npuMeHqrb qacbr, noAcqurbrBarcrt1rle
Ko,'rfiqecrBo raqaHrii MarrHr{Ka, KonuqecrBo nu6pa-

rluii n a u eproHa, Kor.ulqecrBo Mex aHrlqecr lrx r<o,re6a-
Hnii n t,rexrpuqecKu aKTr4BupoBaHHoM Kpr{cranne u
Ko,rilqecrBo aroMHbrx pe3oHaHcoB. Kaxanrii flocneAy-
roulrri i  run qacos 6lr, 'r roqHee npeAuecrByrouero;
Torr HOcrb qacoB ltoBbrlUa,racu 6,raroAapfl ttoBbrueHnK)
craei r r , ruHocrH t r  Boct tporr ' lBoArrMocru (nonropr-
evocrrr) (;uruvecroro npouecca, cnyxauero ocuonoii
n , r t  l r : lNrepeHi lq BpeMeHu UrK, . luqHoro (cM. pnc.
GPS-L -  I ) .

t t t t t  .  Ol ' ,5-1,-  I  .  r l t t t t t  
I r t t  t .  l t t t t t r , l . \  t l lut I( \ t  (  l t ( l  t . .ut , tnrt l t  nt t t , t t t r t t  nt t ,kt

u l ru;  t l r (  t l rd r(  t r t l (  i  t  r rr  t< '<tt i t I r  t< tnt ,r t  t .

B tttrea,rt ,uorv cnyqae, Ana 1'ofo, . t106t,t  l lcc qacbl

I loKa']brBa,.r lr  oAlrHaKoEoe BpeMrr. Bce qacbr t lo1 pe-

6ona,rocr, 6ur ycrauoullrb oAHoupeMeHHo n oAIrHa-
Koubrx ycnour'rf lx oKpy;,t<l lKrulei i  cpcutt Ir  rr ()AnHi-rKoubrx

y c n o B f l r r x  M e x i l H r r q e c K i l x  H a f p y ' t o K  1 r  l | i a i l N r o -

aei iclnrr i i .  Taral no'ru<lxHocrb r|o rHnKaer pcaxo. Kax
nparJr rno ,  qacbr  ycTaHu8, . i l i l l aK)T  B pa  JHoe upcMr ,
c B C p f l r r c b  c  p a  l n l r q H b r M H  i l c T o q H r r K a M l r ,  q a c b l

or,.urqaK)Tcrr pa r,rrrvHoii  loqHoclbru nora'tauni i .  no-
pa' iHoM y cKoHcrpyrrpouaH br r ' t  [oABepraK)rcr no' rAei i-
c ' l ' uurc  pa ' rnnqHbrx  yc , rouu i i  oKpyxaK)u lc i i  cpe4r , r .
f lo ra ' raur r r  HecKo, ' rbKr rx  pa ' ]n i lqHbrx  qacoB,  KaK
Ipatsrrn(. rgMrrrrfO pacxoAgTcfl .  Taroc pacxoxAeHue
rr 'rMeprreMbr; '  rHi iqeunii  Ha6,rFoAaelcq npr{ cpaBHeH}rr
noxa raHuii  6rrL-tnuiuHcrea npn6opon, H' lMeprrrorurrx
reM treparypy (repvouerpon), paccroruue ( py,reror )
I  apy fue  napaMeTpbr ,  o f lpeAenf lcMbre  B paMKax
r rporpaMMbr GLOBE.

Ec,ru rpe6yercr onpeAenurb! KOfAa HyxHo HaKop-
r r rn rn  co6a ry ,  ouu6xa  qacoB ,  0oc raBnr ruua t
HecKo,'rbKo Mr{Hyr B cyrKr.r, HecyueclneHHa. 14'rlte-
peHue KoopAuuar r,ro6arnHoii cHcreuoi.i no:nun-
oHLtpoBaHr.rf , onHaKo, 3aBr.rcr.rT oT qacots, ycTaHoIt-
,' leHHblx Ha CnyTHuKe, ll TOqHOCTb 3TI{X qaCOB.(O;'lXHii

6lrrl oqeHn BbrcoKoii. Ouu6xa B oAHy Mr{KpoceKyHAy
(oaHy uH,r,ruoHHyro AonFo ceKyHAlr) uoxer npuBecrrl
K orK,roHeHr.to r43MepeHHbrx KoopAuHar 6o,ree qev ua
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300 rraerpon. Tpe6yer,aue pa3peruarculaq croco6uocrn
r.r ror{Hocrb npu6opa 3aBilctr or Ilor'rb3oBare,'rfl u or
noH14MaHr4t l lo,rtb3oBareneu yc,roeui. i  npi lMeHeHHq
npu6opa.

eranonu BpeMeHu
[o crpoure,rbcrBa xene3Hbrx Aopor c Aueplre n
KOHUe AeBTTTHaAUaTOfO BeKa IIOtlrU He CyUIeCTBOBanO
o6ulelpu:;uaHHbrx 3ra,roHolt BpeMeHU. B raNAou
6o,rnulorr r  ropoAe HaxoAunr. Icb r racbr ,  noKa laHHl
Koropbrx o6rrqHo yroqHflnncb nocpeAcrBoM Ha6,rn-
neHHfl noKanbHofo conHeqHOfo nonyAHt H,IlH KaKofo-
,ru6o gpyroro acrpoHoMr,rqecKoro qB,'reHHr. Ten ue
MeHee, ec,'rr qeJ.roBeK flepeMeuaercr Ha l5 rpaaycol
Aonrorbr (npuuepHo Ha 1600 KunoMerpoB) napa,r-
,1e,1bHO SKBaTOpy, BpeMq HaCTy["reHr.r9 noKa,' lbHofo
conHeqHofo nonyAHr r{:rMeHrerce Ha oAl.rH uac. [,rr
roro, vro6u MoxHo 6nr,'to cocran,rrrrb pacnucaHut.
uMeruullle cM btcJ'r Ha reppuropx]i uenof o KOHTrjHeHl a
n,rH ncei.i [, 'raHerbr, 6rr,rrr uro6pereHbr n BHeApeHbr
BpeMeHHbre norca. [,rr $yHruuoHnpoBaHHs xe,' le r-
Hbrx Aopof rpe6ona,racs o6ulaq, ocHoBaHHat Ha oAHoM
craHAapre, clrcTeMa il ' ]MepeHHq BpeMeHn.

B Haue BpeMr BpeMrr  Bo BCex BpeMeHHbrx norcrx
onpeAenreTcfl no oTHO[rcHilK) K HyneBoMy MeplrA]r-
aHy, npoxoAlueMy qepe'l ropo4 fpHueu.r s AHr,rrrr.
B fpltHnnue HaxoAtrrct oAHa !r'] nyLItuHX acrpoHo-
N{rrrrccKux oScepnaroplri i  lrrrpa. 3ra oficcpnaropuri
6r,r,ra ocuonaHa c ue,.rbrc craHAapru']aurur BpeNrcHrl,
rpc6onanueiior ulHrrrtropar,r 6puraHcxt)fo NropcKoro

{-r,rorr. C rex nop BpcrMq. pcnrcrprrpyeMoe ts ropone
fpuHer rue  s  AHr , r t t t t .  r cnonh ' r yc rc r  n  KaqecTae
cTaHAapTHOr() BpeNreHil rr Hil 'rbrBaeTcfl lpilHIl i l trcKIM
nnH BceMHpHbrr\,r BpcN{eHe Nr (B aBrri.rurri l 3To rJpeMn
Ha3brBaK)T u3y,' lyr. TaK KilK c,rono <3yry> n aHr,ruii-
cKoM 1']brKc HaLIgHaercq c 6yrnnt ,rZtr, c xoropoii
Haq r . IHae rc t  r aKXe  aguu i i c roc  c , ' r oBo  (Ho , r rb>
(<zero>), a HyneM o6rlrHaqaercr uy,renoii (rputrBrrq-
crnii) rr,tepuguaH). B xoAe BbrfionHeHru nparrttuccxnii
pa6oru <tr4ruepeHul c i loNroulbrc GPS> yvaulnecl
perr . rcrprrpynr  BceMnpHoe (  rprrHRrrr rcKoc)  apeur.
o6o'rHaqaenoe ro-aHr,rniicK u coKpaueHtten < UT>.

BoeHHo-uopcxoi i  ( r , ror  CI I IA.  HauuoHa,runor i . i
HHcrriryr craHAaproB H rexHo,'ronlr (NIST) CIIIA u
aMepilKaHCKIIe Tenetp0HHble KOMIIaHtlII I lCnorrlb3yHIT
B KaqecTBe cTaHAapTHbrx UcToqHHKOB cl l fHanoB
BpeMeHu upe' reuvai iuo rorrHbre aroNrHbre LIacbr ,
rtoAcrrHTbrBaroulue Konuqecreo Ko,']e6aHrrii par,ruv-
Hbtx aroMOB B crporo oilpeAe,'teHHbrx ycnoBr'lrx.
HaxoAqulaqcq B ropoAe lioy,rgep, urrar Ko,rnpaAo,
aMepuKaHcKar paAr{ocraHuuq, o6o:lHaqaeMarr coKpa-
rleHr{eM <WWW>, nocrorHHo nepeAaer BpeMq cyroK
no-anrrniicxu Ha KoporKoBonHotsbrx paglroqacrorax
5, 10, 15, 20 n25 Mfu. 3ru qacrorbr cr{HXpoHlr:udpo-
BaHbr c qacroraMr4 r<o,re6aguii aroMHbrx craHAaprHbrx
uacon. KoporKoBonHoBaq paAxocraHuilq KaHaAcKoro
npaBr{re,'rbcraa (CHU) repeAaer roqHoe BpeMs no-

aHr,rniicxlr u ro-QpaHuy3cKu Ha qacrorax 7,335 Mfu
u 14,610 Mfu. Curna,rbr rorrHoro BpeMeHr.r nepeAaror-
cf rr Bo MHofrlx Apyfr4x cTpaHax Mrrpa.

lno6an w af, cucreM a n og u 4uoH u poBaH u f,
B r,ro6a,rrHoii cncrene no3urll{oHrlponauua (GPS)
ucnor.tb3yeTcq HecKo,'r bKo crryTHr,r Ko B, rr epeAaloul.tx
o{HXpoHr{3r{pyrculue cnfHa,'rbr (cnrHa,ru npeueHu),
coorBercrByrout{e o{fHaJ.raM qpe'}Bbrqai,iHo roqHux
aTOMHbtX gacoB, ycraHoBneHHbrx Ha crryrHuKax.
B pely,rsrare nprreMHHK GPS rraoNer KoppeKrilpoBarb
aaxe Mr.rKpocKorruqecKoe BpeMfl 3aAep)KKu MexAy
IllOIvleHTOM nepeAaqU CUrHaJ'la CIIyTHUKOM ll MoMeH-
Torvr pefilcTpaunl{ 3Tofo cHfHaJrra [pueMHr,rKOM, TaK
KaN Ip ] teMHl ' tKy  < t r3BeorHbr>  MecroHaxo)KAeH[e
cfryTHlrKOB lr MecToHaxo)KAeHr{e caMolo i lpl leMHuKa.
Tax ln r  o6pa lom,  t tp r {eMHnK GPS -  Hau, ryuurH i i
npr6op Ans lr ' lMepeHr.rq BpeMeHU, cc, 'r{  y Bac Her
cnoltx co6crncHHbrx aroMHbrx qacorJ.

O6ecneqenne cBflsn

[,r r o6ecne v eH r r r Kor\'r r] bK)repHoii ceq'ru Heo6xoAu r,4 r')
IepeAar]arb c]rH X poH H :lu pynurc orrHa,r br c qacroroii,
' ]HarlrrerbHo npellocxoAqureii vacrory (cxopocru)
lepeAaqr AaHHbrx. Ec,ru nlr nonb'tyerecb MoAeMoM,
lepeAanunt\t AaHHbte rrr-pr- ] ccrb Internet co cKo-
pocrbru 14.,: l rrr,ro6rrrfa n ceKyHAy. xaNAnri. i uosurii
6rrr uHrfoplraulrr nocrynaer qepe] N,roAcru KaxAble
70 lrrrr<pocexyHA (l/14400 ceryHnut). Titxrlvl o6pa uru,
pa'lpeuax.lt.t1a:r cnocttSHocl'b KorvurbrcTgpHbrx qacoB

Aon/KHa 6ntrr locraroquoii A,rr pa'tAeneHilt uHnl{8u-
.qyanbHbrx  I poMexyTKoB BpcMeHI  I I p0 ,qonxH-
rc,[bHocrbK) 70 ruuxpoceryHA xaxAurii, a roqHocrb
qacoB fl epelaK)ulefo rr rrpHHH Marcuero KoM rrblorepoB
,qonxHa 6r,t't'r' AocrarttqHoi.i A,rr roro, qro6u oHr He
pacxoAunrrcb 6o,ree qcN{ Ha tro,'rK) TaKoro npoMexyrKa
BpeMeHfl I|pononxHreJ'rbHOcrbK) 70 uuxpoceryug.
? ru  rpe6oeanu l  6e r  rpyAa  ynoB , re rBop f l r u r c t
fiocpcncrtsoM r{cflonb3oBaHilf l KBapueBbtx KpHcTa,.r-
,roo, eur6upaeMafl Lracrora MexaHHrrecroii nnSpaquu
Koropb rx  Mo)Ker  coc raB , r r rb  o r  l 0  Tb rc t t l  Ao
100 uu,r,ruoHon r<o,re6aHnii n ceryugy. 3ru xo,re6a-
Hurr  no;cqurbrBaK)rcr  3neKrpoHHoi i  uur lpoooi i
cxevoii, olpeAenrrcuei.i xo,rnqecrBo rlpoueAuero
BpeMeHH.

lloAroroaxa n npoBeqeHue 3aHnrnf,
eran l. - fToqroroaKa LlacoB

Haiiaure He MeHee Aecl{nr (no Borr\4oxHocru, 6o,rnue)

$yHrqlronnpyrcqux qacoB, noKa3brBarculrlx BpeMt c
pa3peueHr.reM B oAHy ceKyHAy.  BuAai i re qacu

KaxAoMy  u3  yqauuxc r  u  Ha3Ha t l bTe  oAHo fo
yqauefocr  f r . raBHbrM pefr {cTpaTopoM BpeMeHr,r .
B r,racce, rAe MHorHe yqauuecfl Hocqr co6creeHurre
Hapyr{Hbre qacbr, noKa3brBarouue tspeMr c pa3pe-
ueHueM B oAHy ceKyHAy, MoxHo Boclonb3oBarbcf
TaKuMr.r HapyrrHbrMu qacaMu. MoxHo Ilcnonb3oBarb
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TaK Xe HeCKOn bKO yKa3btBiurJttltr x KonH qecTBo ce K y HA
H A C T E H H b I X  I { A C O B ,  P A C N O N O X C H H b I X  B  P A : ] H b I X
no MerleHrrfl x. Kax alrii yv iur-1r riicr Aon xeH npr{roro-
BI . ITbcr  K  pe f r4cTpaqu i l  BpeMeHH n  Br . rneTb Hnu
c,'rbrllrarb yKa3aHr,rfl I)'raBHor0 pef rrcrparopa BpeMeHil.

eran 2. - Barnonnenue nsuepeuufi
lklvecrrrre r,'raBHoro pefucrparopa BpeMeH14 B ueHrpe
Knaccil. I lo nporuecrauu 30 vrHyr 00 ceryug nocre
Haqar-ra qaca 3ror yvaqrriicr .qonxeH no,larb .upyfuN,l
yqauuMcf : lHaK, oAHotspeMeHHo c KoTopbrM oHrr
AO,rtxHbr 3apefilcTpt{poBaTb rroKa'laHHq cBonx qacoll
c  roqHocrbro Ao ceKyHAbr.  f ipunrepHo 3a Aecrrb
ceKyHA AO HacTyrrneHrrq 3TOf0 MOMeHTa r,ratrur,ri i
perncrparop BpeMeHH Moxer Haqarb orcqer ceKyHA
Bc,ryx, qro6u Apyrue yqaulrecr ycflenu floAroro-
BHTbCr .

Xorr  penrcrprrponarb noKa' ] i lHul  qacon MoxHo B
-'rtt l6oe Bpetvtn. perxcrpauHg npeNreHu ueper 30 MnHyr
nOCJ' le HaqAIa qaca nOI lb l [ l | leT BepOf THOCTb TO|O. t lTo

r r ( )  r t peMH pc r r r c rpau ru r  Hu  oaHn  q i l cb r  Hc  Syay r
cneul,tTb t{,lt| oTcTaBaTb HacToJ,lbKo. LtTo ttx noKa3a-
uur 6yayr orHocHrbcr K npeAbrAyrlleMy r{nu cneAyrc-
rlleMy qacy. 3ro nO'rBo,rqer yrrp0crr.rrb frocneAyK)ulile
apucpueruuccKne oneparIHr.r.

Yqaulnr'rcq c BbrcoKrrM ypoBHeNt noAroroBKr.r lopyLta-
ercfl Bbrlr()r.rHeHne pacqer()u H fr()crp()eHtte rpatfrttron.

!,rr yvaurrrxcfl c Hntrl;'IbHbnlr u cpc.qHurvr ypouHeNl
nOAlOl'OBKI{ yt luTcnb l lblnor' lHtleT pAcqeTbl 14 Cl 'pOllT
f paQH K r.r [o0,1e']aHrTrr r.  I  pencTattn g r [onyqcHH bre
pe ' ,ynbra ' fb r  n  xoAc ga , r rHe i iuero  o6cyxgeHnn.
Hecuorpr Ha ro, qlo yqaqrccq MnaAurlx KnaccoB
Moryr Hc rroHHMarb nbrno,lH r r 'M br x upr rSveruLr gcKnx

onepaquii ,  oHrr noHnMaK)T, KaKrM o6pa' loM BeJ'u{rr}rHa
c lo , rSuos Ha rpar f  nxe  coor ' r re rc l 'nyer  ro r rHocrn
pa ' ln l rqHb lx  qacoB.

eran 3. - Kaxoe BpeMH 6uno
3aperucrpupoBaHo?
l loapo6Hyxr uu( topuaqrn cM. Ha o6pa' rue , rucra
pe f f i cTpauu r . r  BpeMeHr . r  r r  I  coo rBeTcTByrou lnx
uHcrpyKurlrx.

Yxa'laHnl, orHocflrl1r{ecq K [epeBoAy rHaueHrii n
Mi lHyTaX U CeKyHAaX B CeKyHnbr,  CM. B OnucaHr. i l t
yue6Horo 3aHtrl.rl "Pa6ora c yr-laM14'.

Ha i i gu re  cpe .qHee  lHaqeHr re  Bcex  nonyqeHHb lx
noraraunii BpeMeHrr:

[,rr roro, qro6lr onpeAe,.rnrb cpeAHee 3HaqeHne
'tapenrcrprp()BaHHbrx norl 'rasnii BpeMeHil.

onpeAer'rr.rre Konil qecrBo ceKyHA, rrpoueArur{x
nocJ're Haqana qaca, Ha ocHoBe nora raurir
BpeMeHr.r, 3apef rrcrpl.'rpoBaHHbrx KaxabrM r.r3
yqaur{xcq;

CNO)\I'ITC BCC 3TI,I IIOKA3AHII'. BbIDA)KCHHbIC B

CEKYHtrAX;

paitre,.ruTe cyN{r\{y noralaHuii B ceKyHAax Ha
KO,'tUtIeCTBO perfi CTpr{pOBaBtIIlrX BpeMq
yqaurr4xo{, qro6n fionyqilTb cpellHee 3Har{e-
Hile BpeMeHr,r,

Bblpa3uTe IIOr'llveHHOe B CeKyHAaX :lHaqeHl'le B
MilHyrax i l  ceKyHAax n raperncrpupyi. irc
pe3ynbrar.

Sran 4. - Hacxonaxo roLtHbt Hauu LtacH?

Onpeae,rrrre orK-noHeHue noxa.taului  or cpelHero
SHaqeHt| f l .

[,rx raxnoro H3 :]aperncrpnpoBaHHbrx yqarr1uN,lror
rHaqeHHii paccunraiire pa3nxuy MexAy rrnM 'lHalre-

HrreM u no,.ryqeHHbrM cpeAHnM 3HaqeHneM. Br,rpa'ture
Bce rHaqeHilq orr,roueHuii B KarrecrBe aSco,rrcrHux
Be,'nrrurH (6er rHaroe MxHyca n,ru n,rrcca).

C , rox l t ' r e  noJ ' r yL reHHbrc  lHAqeHr rq  o rx , roHeHr t i i .
Pa rne,rrrre cyMMy Ha Ko,rl lrqecrBo yqaunXcr, npol{'r-
BoAunuux r r ' ]N{epeHrn.  q lnSur f ionyqrrrb cpeAHec
orK,roHeH ne.  CpeaHee orK,roHeHlre t to ' ]Bor  f l  e ' r '
otIcHLtTb T0rtHocTb l lcex I tc f loJ ' tb ' toBaBuHxcf l  qacOB I I0

cpaBHeHr.rn co cpeAHr.rNl ' tHaqeHtreM'rapefncTprrpo-
BaHHO|O BpeMeHrr.

Ilocrpoiirc rpa(;nx rnaqeHni.i orKnoHeHur or cpcA-
Hcro'lapcHr.rcrprrpoBaHHoro 3HaqeHnfl npeueHu (cv.
nrcr Anr flocrpoeHnr rpa{lrr, ia ' lHaqeHlii n orK,r]o-
ueHrr i i ) .

lIIupuHa KaxAoro clo,rSur.a fucrorpaMMbr l0 cexyHA
u  coo rne l c lHye r  l 0  cc ryugau  o rKJ . roHeHnn  o ' t '
CpeAHerO ' lHaqeHt l f ,  l l b l pa /KeHHOTO B  CeKyHAaX.
3 a p e r u c r p n p y i i r e  c p e A H e c ' r H a r r e H u e  B p e M e H r r ,
Bbrpa)KeHHoe B ceKyHAax, n (eHTpit:'rbHolr cro,r6ue.
Orucrnre'lHaKoM < X> s cor)rrrercrnyrcureM cro,r6uc
KO,IUr.rccTBo ceKyHA. rrpoueAur{x fiocJ'le Haqana qaca.
']aperucrpnpoBAHHoe Kaxtbr Nr H'l y qauuxcr. I-patfru r
Tith() f ( )  l  i lna Hi l  rh l l raeTcf l  ( f i lcTofpaN,tM() i . i " .

Kax eorr,TflAe,r 6br lrol' rpa(;ur, ccnrl 6rrr y Hac 6u,r
KoMn,[cKT 6o,ree roqHux qacon']

Ean cne fi w ue nccn eAoBaH n f,
Ec,ru elr Moxere BocnoJrrbioBarbcrr fiprreMHnKor"r GPS,
ycTaHoBrrTe qacbr, r{cno"rrb3yeMbre [ 'tat]HbtM pefucT-
paropoM BpeMeHrr B xoAe lnlrepeHrrii. rt coorBercrBnu
B noKa: ]aHHtMI{  3Tofo nDlreMHrrKa.  YKal l rsael . {oe
ttp]reN,rHrrKoM GPS apernll. ioopee ncero. Syaer roqHee
noxaraurrfi,rru6ux Apyrrrx qircoB.

Karnu o6pa:ou rr3MeHrrrcr paccqr4raHHoe cpenHee
3HaqeHue orKnoHeHilt. ec,.rr{ Mbr 6yAeru norr:roBilrbcrr
6o,ree roqHltvu qacaltt ' l

E,c , ru yvautuecr  Mofyr  I loJ ' rb3oBarbcq KoMnbn-
repHbrM14 nporpaMMaMLI 3neKTpoHHlrx ra6,ruq, oHtl
Nr oryr aBroMaru3upollarb a puQ r..reruv ec K ue o[epa-
uuu. u3no)KeHHbre Ha nucTe pefucTpauilr.r BpeMeHU.

Y.raurecq c BbrcoKuM ypoBHer\r froaroroBKrl Mofyr

!

a

:

' $
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npoAonxIITb uccneAoBaHr,rr, H3yqar cTaTilcTl{qecKue
IloHflrnr cTaHAapTHofo (cpeAHeKBaAparHqecKofo)

oTK,roHeHHs r.r Arrcnepcl.lu AaHHblx.

Ouen xa ycnexoB yqauuxcf,
KonuqecraeHHan oueHKa

Cnpourrc yqaunxcn. KaK rr'rMeHr{TCl fucrofpaMMa
(cro,r6qonntii rpaSnr), ec,ru 6lt oHrI ro,rb3oBa,'rucb
6o,ree roqHI'rMu n,rII MeHee roqHbttnru qacautr? B
cnyqae 6o,rce roqHurx qacoB 3Haxn <X> 6u,rtt 6r,t
pacflonoxeHbr 6o,ree KyqHo. B c,ryvae MeHee roqHbrx
rrAcon rrr4 'tHarH 6u,ru 6nr paccpegoroqeHbr Aanbue
oAnH ol Apyrofo. Yucrcr nn yqauuecr perncrpn-
poBarb noKa'raHnrr  qacotr ' l  [ IoHt tnarcr  J ' r I I  oHH
BbrIo,'rHrreM bre apnr]ue'lnqecKne onepaqnn'l C,'rcgyer
, ru ' ra6panonarb KaKr4e-, rn6o' laperucrpupoBaHHbre
AasHr,re? Ec,rn nu6opKa AaHHbrx qBHO He coorBer-
crBycr  nocraB"[eHHoi i  ue,r r  (Hunpurvep.  ecnn pe-
rncrprrpoBanHcb rroKa'laHrur ocraHonn Buruxcr vacotr),
Aa, TaKue AaHHbrc cneAyelra6panoearn!

KaqecraenHaH oueHKa

Yqaulnecl Ao,lxHbr yMCTb onrrcbrBarb urryaur{lr, r l
Koropbrx uerecoo6pa'iHo n HeueJ'recoo6pa'luo rpc6o-
uaTb nonyqeHttfl <Ilpat]ttnbHofo> oTBeTa.

Yqau1lecr Ao,'rxHbr yMcrb ncpcquc,'rrrb rrpuMepbr
IpOl I ' ] l lOAeHHblX l lMl l  Ha npoTt lXeHl{H t lX )KU' : lHI4,
rl luepeHuii n cpanHrlnal'b rlo' lMoxHyrc u )Kc,'rarc,'rb-
HyK) pa'lpeuarcuyrc cnoco6Hocrr uo[o,.rb']oBanurrxcrr
Hmu npn6opoB, a raKXe no'rMoxHyrc n xenarcnbHyK)
TorrH()crb np() r lJ IJ( )Ai l r tur I Ixcr  I IMn t t  tvcpe Hui i .

Y.raunecfl Aon)KHbr 6parr, ua ce6q orgercrBcHHocrb
'la onpeAcneHrle roqHoc'ru u pa'lpeuarculeii cnoco6-
HOCTil qaCOrt, ucno,.rb rycMbrx Ipu r43MepeHHqx.
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lAccnefloBatun c noMorqblo GPS
Tl.ucr perr4crp arJLrv 3HarreHrrfi npevrenra
l4un, $auunu+i

Aara:

Houep
yqacTHuKa

,4x<opgau Mannx

Puc. GPS-L-2. Odpase4 Jtucmo pezLt(:mpaquu sua,tenui epe.\teHrt.

14 anpens 1994r

3aperncrpu poeax xoe
EPEMF

(uacoa uuuyr ceKyflA)

Kon-ao ceryx4
nocre Haqana

qaca

(cexynp)
Cpe4xee
Tcexyna)

| 1806"e 
-l

f ) n o n  p o o

KOfl-BO CeKyHA,
npoueAuJux

nocre Haqara
qaca

CyH,tH,ta,

ACNEHHAF HA
KO'I-BO

yqacTH 14KoB

cyMMa

Orrnoxexne
or cpeAhero

Tcexyua)

Cpe4xee
OIK'IOHEHUE

lcexyxa)

lTgo6e-l =

t- 16.08-l
Cpegnee

OTKNOHEHNE

Cyrr,rH,ta orxno-
HeHi l t4,  AeneHHaF

HA KOII-BO
y9acTH14KOB

fT6o€--l = cyMMa orrnonenui

lzlncrpvxurr

3aperncrpupyrire sxaverrR BpeMexH

CpeAnee 3HaqeHtae BpeMeHu
(uunyr) (cexyns)

l--30-l | 6,, I
Pacqerur

Onpegenure Korl4'{ecrBo ceKyHA, npoueAuHx nocre Haqara qaca Ao 3aper[crp]rpoBaHHoro KaxAbrM H3
yqacrH14KoB BpeMeHu.

(O6ulee Kon-Bo ceKyHA = Kon-Bo Mr4Hyr x 60 + ron-eo ceryH4)
Onpe4ennre cpeAHee 3HaqeHtae BpeMex]r.

(CpenHee 3HaLleHhe BpeMeHu = cyMMapHoe Kon-Bo ceKyHA / xon-eo yvacrnuroa)
Pacc,{urafrre orKloHeH}re 3aperucrp}rpoBaHHoro KaxAbrM 143 y{acrHr. iKoB BpeMeHh or cpeAHero 3HaqeHuf,.

(OruoHenne = Kor-Bo ceKyHA B 1 qace - cpeAHee 3HaqeHue e cexyHAax)
(Or6pocure 3HaKh M14Hyca i l  nrtoca: rcnonusyire a6contorHure snavenrn)

OnpeAenrre cpeAHee 3HaqeHue orKroHeHlrf,  .

f locrpoerue cron6qoaoro rpa$uxa (rucrorpauuur)
3aperucrpupyire cpe4xee Kon14qecrBo ceKyHA B qeHrpanbHou cron6qe.
lllupuna KaxAofo cron6qa coorBercrByer orKroHeHrKt or cpeAHero 3HaqeHnf, na 10 ceryx4.
OnpeAenure 3Ha'{eHue BpeMeHla Anf, KaxAofo cron6qa, Bbt'{}rrar 3aper[crpvtpoBaHHoe 3HaqeHne orKrtoHeHrr
la3 cpeAHero 3Ha'{eHuR BpeMeHu unu npn6aanRF ero K cpeAneMy 3Ha'{eHH}o BpeMeHu.
flpocraeure 3HaKu .Xr, coorBercrByrorqlre KorrhqecrBy ceKyHA, npoueAur4x nocre Ha'{ana qaca, B 6nnxaiuux
cror6uax.

(Konuvecreo 3HdKoB "X,, AonxHo coorBercrBoBarb Kon!4qecrBy yvacrHuxoe.)

1

2

4

5

6

7

B
a

1 0
1 1

1 2

1 3

1 4

I J

1 6

1 7

1 8

1 9

20

3 0 0
29 54
30 1

3 0  1 5

3 1  1

30 25

3 0 3
3 0 7
29 22

30 1

Y..iacreoeano
Aecnrb yqauluxcF

800
794

801
8 1 5
861
825

803
807
t o z

801

6 ,9
12,9
R O

8 , 1
54,1
1 8 , 1

0 , 1
44,9
6 q
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l4ccneAoBatun c noMor4bro GPS
flvtcr perr4crp a:tlr.la 3HaqeHr4fi epevreHu

l4un, $auunu+i
Aara:

ENopaau Manux

Kon-eo cexyx4
nocne Haqana

r{aca

(cexyut)

14 anpena 1994r.

HoMep
y9acTHuKa

H
lrll
H
f-10---l

hncrpvxLlnu

3aperncrpupyrare sHaveHnf, BpeMeHu

Pacqerur

3aperucrpn poaan noe
BPEMF

(uacoa uunyr ceKyHA)
Cpenxee
(cexyxs)

C n p n  c p p

KOn-BO CeKyHA,
npor.!eAUJ14x

nocle Haqana
qaca

Cyt',lua,
ACTCHHAF HA

KOII.BO

yqacTHt4KoB

Orrnonenne
or cpeAHero

(cexyns)

Cpe4xee
OTKNOHEHhE

(cexyns)

Cpeanee
OTKI]OHEHilE

CyH,tura orrno-
HeHi l l , | ,  AeneHHaR

HA KOII-BO

YLiACTH14KOB

= KOtl-BO yltaCTH14KOB

CpeAree 3HaqeH!re BpeMeHll
(uuxyr) (cexyng)

OnpeAenure KonnqecrBo ceKyHA, npouJeAuMx nocre Ha'{ara qaca Ao 3aperhcrpr4poBaHHoro KaxAbrM H3
yqacTH14KOB BpeMeHH.

(O6qee Kon-Bo ceKyHA = Korl-Bo Mt4Hyr x 60 + ror-eo ceryng)
OnpeAennre cpeAHee 3HaqeHhe BpeMeHu.

(CpegHee 3HaLreHue BpeMeHu = cyMMapHoe Kon-Bo ceKyHA / xor-eo yvacrnnroe)
Paccqurarare orKroHeHue 3aperncrpxpoBaHHoro KaxAbrM H3 yr{acrHxKoB BpeMeHu or cpeAHero 3HaqennF.

(Oruonenue = Kon-Bo ceKyHA e 1 qace - cpe4Hee 3HaqeHile e cexyH4ax)
(Or6pocure 3HaKil  M14Hyca u nrrHcca: ncnonueyrire a6corrcrnure snavennn)

Onpe4ennre cpeAHee 3Hai{eHxe orKnoHeHur.

f locrpoenue cron6rloeoro rpa$uxa (rncrorpauuur)
3aperncrpupyire cpegnee Korl,rqecrBo ceKyHA B qeHrpanbHou cron6qe.
lllupura KaxAoro cron6qa coorBercrByer orKroHeHntcl or cpeAHero 3HaqeHhfl xa 10 cexyxA.
OnpeAenure 3Haqerhe BpeMeHu AnF KaxAoro cror6qa, Bbrqurafl  3aperlcrpl4poBaHHoe 3Ha'.reHHe orKroHeHuf,
u3 cpeAHero 3HaqeHrf, BpeMeHH unu npu6aannr ero K cpeAHeMy 3HaqeHuto BpeMeHn.
llpocraaure 3HaK[ *X,,, cooTBeTcTByrol4ue KoIl4qecTBy ceKyHA, npoueAuux nocre HaqaIa '{aca, B 6nuxaiuux
cron6qax.

(Koluvecreo 3HaKoB "X" AorxHo coorBercrBoBarb KonilqecrBy yracrHnroa. )
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Puc. GPS-L-3. Odpa:te4 nucma nocmpoeHut epaQturca codutmuu u ontxttoucnuu.
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OrnocnrerbHoe u
a6col loTHoe Han paBreH t fl '

a

lI pegn asn aq eH ue saH f,Tu fl
YcsoeH[e noHgrufi uuporbl 14 Ao,'rforbr.
Pa:surile MareMarr{qecKux HaBbrKoB.

O6sop
Yqaqnecr HaqnHaror c npocroro Bonpoca: nlAe s
uaxoxycl?> 3arev oHH y3Halor o MarHr.rrHoM rroire
3eu,,ut rI o MeroAax npIIMeHeHus KoMIIacoB Ir yr.rloB.
Kpoue roro, l.rM pa3bscutrercr pa3ur.rqa Me)KAy
orHoo.treJrbHulr u a6corlorHblM HanpaB,.renuqMu.
Ha scern{ nporq)KeHr.l4 :taqflTrrfl yr{aquecs npllo6pe-
TatoT pa3rnqHbte MaTeMa- TItqecKlte HaBblKtL

llpoAonxurerlbHocrb
Or oAHoro Ao rrrITI4 K,.raccHr'rx saHsruft. B 3aBIrcH-
Mocrn or nu6paHuoro yqure,'reM o6reua 3aHgrnfl.

Ypoeen a noqroroBKn yqaunxcf,
lLo6oii, c HeKoropblMu oco6o yKa3aHHbrMH r{cKnro-
qeH!rrMt{.

Baxxefiwne KoHuenuuu
OrH oclrre,r rHoe H a6co,'IIorHoe Han DaBreHI.tfl .

lllupora rr Aonrora.

Yr,qH.

Irlcno,rr,gonaHue Maf Ht{THoro KoMflaca.

l lepnrre HaBbrKlr xaprorpaQupoBaHnJr.

Haauxu
OnucarLue orHourreJrbHoro u a6corrcTHofo

Hanpanleuufi t4 noHu"MaHue pasHutlbt MexAy
HI,IMI,I.

O 6.+te n unQ o p.uarlued o uecronaxoxAeHlru.
Onucauue MecroHaxo)Ktrennr c noMorubro
KoopAr{Haruoii cerru.

Toquoe onpedeneuue yrnoBoro HanpaBJreHns
c noMoulbro MafHltTHoro KoMnaca.

Paseumue ocHoBHbrx HaBbrKoB raprorpaQupo-
BAHHfl .

Marepnan br u u HcrpyMevTbr
Eynara r{ KapanAa[ru.

Mu,uuuerporar 6yuara.

MarHurHare KoMrracbl.

I{upry,,m.

lno6ycu.

Merpnvecrue,rnseftxn n MepHbre rrJraHKr,r.
Marsnr (npxnroyro.ntuoir Qopu nr).

floAroroexa
He rpe6yercr.

ll pepeap nren b H H e ycn o Bn f,
H a"t anunaui j) p o o e Hb no d z o m o o rcu: ypoBeH b noAro-
roBKr.r yqauuXcq Aorxes 6srrr AocraroqHbrM An{
OnpeAe,'IeHI,Iq M€CTOHaXOXAeHUfl C I{CnOJ'II '30Ba-
HI{eM noHrrlrfi ultporu r.r Ao,'rforbl

Cpednui (npo"uexymaunaru) u eurcorcuu yposeHb
nodeomoeru.' noHnMaHHe ocHoBHbrx roxrJenulrir,
cB{3aHHblx c rpaAycaMt{ ,  yrnaMu u cucTeMaM14
KOOpAUHaT. P

Y

t

h

Oco6oe npuMeqaHue
E c , r r r  y v a u l H e c r  y x e  3 H a K o M b r  c  I o H q r r f l M H
ruupo rb r  r r  AoJ . t ro rb r .  Bb r  Moxe re  nepe i i r n  r
cneAyruuleMy 3aHrrlrru. ,<PaSomu c lt'Jta-MLt>>, r4Jrv
ucno r ' l b  l oBaTb  To , tbKo  qacTb  MarepuaJ . ta ,
I,t3n0xeHHofo B 0Il l{caHu}t 3T0fo ']aHtTItt, c TeM,
q ro6u  y r , r y6u rn  I oH f iMaHr re  yqau l f iMHcr r
MaTeMar IqecKL tx  r rpHHr ln I I oB  0 I I peAeneHI {g
orHocurelbHoro u a6co,rrorHofo Hannag,teHuii Ha
3eu,re.

IIpe4nocunxn
B pauxax rporpaNlMbr GLOBE npueuuuru GPS
ilcno,.rb3yroTcr c qenbrc ofipe.qeneHhr{ rxr,rpoTbr rr
Aorrrrorbr yqacrKoB IlccneAoBaHllft. Teu He MeHee,
noHgTHt I l ]r{poTbr 14 AO,.rfOTbr, T. e. KOOpAr.rHaT B
a 6 c o , r r c r u o i i  c l l c r e u e  o r c q e r a ,  n , r i l  y r n o B ,

oTKIaAbrBaeMbrx  oT  ceBepHOro  Ha I IpaBneH l l ' i ,
MOfyT OKa:li lTbcfl HoBbrMr.r Anfl MHof ttx yqau{rrxcr.
Hacroquee 3aHtrHe lro:lBonur HM Ito3HaKoMrrbct
C ]THMH KOHUCNUI,If l MI,I.

Ha nonpoc olAe ebr Haxogurecr?> yqauluecr Mofyr
orBerr,rrb <<folta> n,ru ,,B rrKo,re>. 3rH orgeru
AaroT  HHQOpMaunrc  o  Mec roHaxoxAeHr { r r  B
,rora,rlnoii cticreMe orcqera.

Ec,ru snt onpeAenqere HaIIpaBneHr{e ABHXeHr,rq K
A e p e B y ,  H a x o A q l l e M y c r  K  c e B e p y  o r  B a c .  c
IroMoulblo MafHHTHofo KoMnaca. Bbr, cKopee Bceto.
cAenaere BblBoA, r{To 3To AepeBo HaxoAIlTcrI Ha
ceBepe. Telr ue MeHee, ec,.rH Bbr [epeMecrnrecb Ha
BocroK rr,lu Ha 3anaA Ha raroe-ru6o cyulecrBeHHoe
paccTofl Hue I{ onpeAe,lr,rTe HaIIpaBJ'teHue ABil xeHuq
K roMy )Ke AepeBy,  e l r  o6uapyxrr re,  qro oHo
HaxoAr. rTcq Ha ceBepo-BocToKe Hrv Ha ceBepo-
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3anare or Bac. f lpu :ron Hrl AepeBo, HH MarHurHbre
IIoJ'IIoca 3eu,ru He rrepeMecrrrcr, Ho Ba[I KoMIIac
6yAer yra:rrBarb Apyroe HarrpaBneHrre ABr.r)KeHufl
K AepeBy.  Tarurr r  o6pa:ou,  MecrorroJ ' roxeHlre
AepeBa Ir nor.rocoB Heil3MeHHo, r. e. a6co,rrcTHo, B
ro  BpeMq KaK npu l reu renn r i i  BaMr {  MeroA
u3MepeHnr  oTHoc l tTe , l eH ,  I I oToMy  qTo

IIepeM ecrr.rnac b r,rcxoAH at To q Ka cltcTeM bt oTCq eTa.

Ec,ru r t l t  Ha,roxr . rM KoopArrHarHylo cerKy Ha
rrHrepecylounii Hac reorpaQuuecruii paiiou r.rJ'rH Ha
BCrO rrJraHeTy n npoHyMepyeM pa3nxqHbre ,rrr.rHr4l.r
:rofi xoopAuHarHoii cerKr{, Mbr nonyqnM o{creMy
oTcqeTa ,  I o3Bonr rc I ] I y r c  o [peAenqTb  MecTo-
ro , t oxeH i l e  , r r c6o ro  r r yHKTa  He3aBr rc r . rMo  o r
[o,r oxeHl{ q Ha6,'IrcAaren q r.r J'r r.r K aKoro-,r u6o u Horo
,ruqa. l l luporoii u Aorroroii Ha:nrsarcr qficJroBbre

3HaqeHr.rfl B u,rcreMe KoopAr{Har, Koropyro vnr 6yqernr
l,ICnO,'lb3OI]aTb, OnpeAe,'lf q MeCTOIIO,IO)KeHI'le IlyHK-

ToB c noMorrrro r,ro6arlHoi.i cnctenu no3HuHoHH-
poBaHHr (GPS).

fl o4roroeKa u fl poBeAeH ue
3AHflTUf,

eran 1. - OrnocurenbHoe MecrononoteHue:

"l4e n naxoxyct?"
(gnn yuaquxc+ c nnOHM ypoBHeM
noAroroBKu)
f lonpocure yqaur,rxcr 3aAarb ce6e aonpoc nlAe rl
uaxoNycs?> fi onrdcarb cJIoBaMLI uJ'rH c noMotubro
3apucoBKr,r rrx Mecrono,'ro)KeHr.re. O6cyanre, c yqac-
TL IeM Bce f  o  KJ . racca ,  KaKr , rM  o6pa : ;on , t  MoxHo
orrpeAenrrTb MecTofloJro)KeHHe yqall-lnxca.

Orseqa i i r e  Ha  Bonpocb r  yqauuxcn  u  Aa i i r e  un
BpeMr Ha pa3MbflI l, 'reHl{e o roM, KaK oAuH qenoBeK
Moxer o6r,qcuurl ce6e u apyrnM, fAe oH HaxoAxrcrl
n rAeH HaxoAflrcr Apyrue. PeroneHqyercr HaqrrHarb
c BonpocoB runa: <Kax Bbr Moxere oflucarb Baue
MecTorror ' ro)KeHue ApyroMy yqaqeMycq,  HaxoAr-
rreMycq n roii xe x,raccHofi KoMHare, e gpyroii
r,qaccHoii KoMHare, e qpyroii ruKone B roM )Ke
ropoAe, B ApyroM ropoAe Hnn B Apyroii crpaHe?>
Karuv r.r cxcreMaMr.r orcqera Ion b3yrorc g yqauu-
ecr, onucbrBat cBoe MecTofto,.to)KeHue - oTHocil-
TenbHbrMr.r  vJnr  a6co,r rcru l r r r , ru? O6parure
BHrMaHr . re  yqauuxc t  Ha  I { c I t oJ Ib3yeMbte  i lML t
cI{cTeMbr oTcqeTa.

q"-w

S$'

Sran 2. - llonatrxa Hanox<eHuq cucreMu
orcqera: MarHurHoe none 3eMnu (ann
yqauhxcq c tTro1brM ypoBHeM noproroaxu)
Hauy n,raHery oKpyxaer rr.rraHTcKoe MarHurHoe
I roJ ' I e ,  TaKoe  xe ,  KaKoe  oKpyxae r  6o , r ru ro f i
np rMoy ron rH l r i i  na rHur  (u ' r .  puc .  GPS-L -4 ) .

[pyroii MarHr.rr (Hanpnuep, HaMarHrlqeHHar uua)
npnTflruBaeTct K MatHuTHbtM no,trccaM IL'taHeTbt.
Kounac  coAep)Kr . r r  ceoSoAHo Bpar ra rcuy rccq
MarHr.rrHyro crpenKy, no,'roxeHile xoropoii MoxHo
pefucrprrpoBarr. f lo:rolry MarHnrHbrii nounac -

norelH uii HaBr{f auuoHH uii npn6op, norso,r nrcu{rl i i
ua6rrcAare,rrc on peAenqrb Harr paBneHrre,.r r.r HHrr,
coeAHHrruuleii no,rrcca MafHr.rrHoro nors 3eu,ru,
ro r r rn  coBnaAarcu I14e  c  reo rpaS f l qecKr iMr . r
CeBeDHblM I ' I  rc)KHblM [OnrcCaMi l  n, ' laHeTbl .

Ituc. GltS-1,-1. 3e-wrx alt?uumctuti,rrulttun.

f loAeecrre MarHi l r  nprMoyfoJ ' rbHoi i  Sopnr, r  Ha
HHTKe  r rOOAanb  OT  KpynHbrx  MeTa , l , r uqecKHX
IpeAMeroB u noAo)KArrre Ao rex I Iop,  KofAa oH
IepecraHer rIoBopaqu Barrcr. f logcoegilHrrre Hr.rrKy
K  KOHTIaM Ma fHHTa  TaK ,  KaK  nOKa3aHO Ha  pHC.
GPS-L-5.

florpocure yqauuxcr o6rqcHrlrn npolrcxoArr{ee.
MarHnr B KoHue KoHuoB ocraHoBHTcf  B TaKoM
nono)KeHr4r . r ,  npu KoropoM ero no, ' r rcca 6yayr
pacnonoxeHbr BAonb, .u lHrul ,  yra: l rsarcule i i  s
ceBepHoM rr  loxHoM HarrpaB, ' reHuqx.  Yqauuecs
MOfyT  npoBepHrb  HanpaBneHr re ,  yKa3b rBaeMoe
MatH I tTOM,  CpaBHLIB  e f  O  C  Ha IpaBJ ' reHr reM,
yKa rbrBaeMbrv crpe,r ro i , i  KoMnaca.

l lo , r r :yxc l  KoMracoM, lepxure ero r ra/ ' rbuaM14
nrrr rHyroi i  pyru.  OcuoBaHr.re KoMrraca AonxHo
6r r r l  pacnonoxeHo  rop l r3oHTanbHo ,  T .  e .

GLOBE " t997 Yqe6Hne 3aH.sru.s - l2 Hcc,reaoBannq c nououtlro GPS



Puc. ()PS- 1,-5 - IT rx)oeuteuuui -udat rum rtpx-uot'.'oLtt,troi rlxtp-trrt.

napannenbHo noBepxHocrrr 3eM,ru, qro6br crpenKa
MOfna 6ecnperf lTcTBeHHo nepeMerlarbcr; KoMnac
H e  c n e A y e T  I p i l 6 n u ) K a r b  K  M e r a , l , r u q e c K H M
rrpeAMeTaM. oxHAaq rofo BpeMeHrr, KofAa crpenKa
KOMnaca OCTaHOBITCq,  BCTaHbre  raKr {M O6pa3OM,
r { T o 6 b r  B b r  M 0 f , ' u , r  c M o T p e T b  B A o n b  B e p x H e i i
noBepxHocrH KoMIaca B ceBepHoM HanpaBneHHn. Hc

P 0 :l.M e U.l A U m e K 0,V n AC n 0 dJ'l Lt 3 O C m Lt O m .Ll A a H U m A :
6:tuu,M0deucm]Lte, l)Ka,lbl!6l |  .vaf i lumilux no,qei
-\t o A e m c o e n a mb n0 K a :) aH u t Ko.\4 n a c a H.e m o 4 I I bt.)1 u.

$

\
g
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Sran 3. - flepeoe BHaKoMneHne
c wMepeHueM yrnoB no KoMnacy
(gnn yua4uxcn c HaqanbHbtM ypoBHeM
noEroroBKt4)
f lo , r l :yrc l  NrarHr. r rHbl tv t  KoMIacoM AJi f l
o I pel er'r e H I f H an pa BI e H H fl , 3 a p e I. I cr p r,t py r'i re
pe3yJrbrarbr cneAyrcurrx Ha6nroAeHuii Ha qr.rcroM
nHCTe 6yMafr.r.

. 3aperucrpupyiire r\tecToltoltoxeHrre onpeAe-
neHHofo o6beKra (uanpuuep.  6ol luroro
KaMHq,  B r . rAHOfO  B  OKHO KnaCCHOi i  KOMHaTbT)

u Aary.
. flepeqncnnre Bce odrerru, HaxoArrrl1neol

TOqHO B CeBepHOtl l  H0t lp&ts; leHI l l , l  OT BaC
(IIon bSyrcb KoMnacoM An'| onpeAeneHr,rfl
Hai lpaBneHHf l ) ,  roqHo Ha BocroK,  Ha rof  H Ha
3anaA oT Bac, noc,le LrefO orlt.[ur.rTe
o6beKTbr. HaxoA'ulltecfl Bo Bcex STux
HarrpaBneHr.r rx  n0 oTHoueHrrrc K BaM.

Cxopee ncero,  Ha6nruAaeMbre Bar\ { r {  o6 'beKrbr  He
6yqyr coornercrBoBarb o6beKraM, n'ro6paxeuusr u
Ha Hnnrocrpaur,rH, Ho BHlrMareJrtbH0e Ha6,rrcgeHrre
Io lBo, ' r i lT  tsa lv t  Sapef  l tcTpl tpoBaTb pa' ] ,1 t {qHbte
oobeKTbr, HaxoA'lUlr4ecfl B KaxAoN{ H'l yKa3aHHbtx
HanpauneHHi i .

Cone r :  To r rHo  o ruc l rBa i i r e  ro ,  q ro  nb r  BuAHTe ,
y K a l b r B a q  c o o T B e T c T l l y K ) u e e  H a n p a B n e H l t e .
Pe rnc rp t t py i i r e  ro , rn r r )  o6 'beKrb r ,  I oc ro lHHo
HaxoArulHecfl Ha IIepeAHcM tr Ha'laAHeM rrnaHe. Ecntl
o 6 b e K r b r ,  H a 6 n r o A a e M b r e  B  p a ' l n u q H b l x
HarrpaBneHurx,  IoxoxH. nocrapai i rccb Bbtr rBUTb l l
o f l l {caTb pa3nt{qHf l  Nlexay HuMrr .

P uc. G I'S - L -6. O6:tr ;p nor u a6t xtde nur

f lottHnre o roM, ttro Hacrofltur{e yqeHble noAforaB-
,'n{BarcT oqeHb roqHbre ofluoaHrlr u rapncosxn. OHn
cpatsHt, tBatoT pe3ynbTaTbr cBOr4x uaS,rngeHui i ,
cAenaHHbrx B pa 'JnHqHOe Bpervt f l  u  I l  pa ln f lqHbrx
HanpaBneHr.r rx .  B Ka. iecrBe npuMepa f ip l r ]oArrcq
0IIr.rcAHr{q o6'nert0 B, Iony qeH H bre yqauuNr flcq AByx
pa3Hbrx u-rxo,r (cr'r. puc. GPS-L-6 u GPS-L-7a u 7b).

L Ha :anaAe:  LpacHo-Kopl4qHeBoe Kuplnr tHoe
'tAaHl{e C 3e.neHblMtl OKOHHbIMI.' l  pal,tar'tu. Ha
ceBepe oT 3TOfo 3AaHlra pacnonoxeH ]aBoA
c BbrcoKoii AbrMoBoii rpy6oii.

2. Ha eocroxe: yqacroK c oAHr.rM gy6our u
orpagoii.

3agasa i i r e  Bo f l pocb r ,  o ' fHoc l I t 1 t rec r  K
Ha6nrcAeHr4 lM ,  L t ro6b r  no6yxga r t  yqaquxc l  K
cpaBHeHurc pe3ynbraroB Ha6,rnAeunii.
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Sran 4. - OnpegeneHue yrnoB no KoMnacy
(gnn yuaguxcn cpe4Hero u BbtcoKoro ypoBHfr
nogroroaxu)
Oxpyxuocrr Mo)KHo pa3Aenilrb na 360 rpa.uycoB
(360"). Clr. onucaHne yve6Horo 3aHrrr{r <<PaSoma
c y cJTu.MLt>>. tr4cno,rl:yeur,re flpu HaB]IrarII{u HanpaB-
neHur, ofipeAeJ'rfleMue ul oqHoii u roii xe roqKfi,
onHcbrBatoTct c yKa3aHileM yr, 'roB, orKnaAbrBaeMbrx
no raxofi oKpy)KHocrr,r, npnqeM ceBepHoe HarrpaBJ're-
H r { e  c q I T a e r c r  H y n e B b r M  ( 0 " ) .  B o c r o q H o e
HanpaBneHrre coorBercrByer 90", K)xHoe - 180", a
3araAHoe - 210".

Yluoenre HarrpaBneHu.fl orHocr{rerbHo
ceBepHofo

Yr,ru, onpegen rr rculue H an paBneHlr e, M ox Ho orK,'ra-
AbrBarb c noMorubro pyxu.  Kax [oKa3aHo Ha p[c.
GPS-L-8,  ec, . rn Bbr nbrr r rHure pyKy r {  coxMere
KynaK, a'lareM orcranr.rre 6o,rnuoii Ianeu, ulrpilHa
eaurcii pyru (nr<,rroqat orc'raB,reHuuii 6o,rnuoii
na,req) 6yAer cocrar],.rqrb npr.rMcpHo 15" (ec,ru earua
pyKa HeAOCTaTOLIHO Be,. r l |Ka,  MOXH0 OTCTaBHTb rr

uuruHeu).  Taxuu o6paron,  uecrHKparHaf l  u14pr4Ha
K y n a K a  6 y a e r  c o o r B C r c r B o B a r b  A y r e  M e x A y
ceBepHbrM u tsocroqHblM Haf lpaBncuuen ( ru l tpuua
K y n a K a  c  o r c r a B n c u H u u  6 t t , r u u r , r M  n a n b u e M
coorBerorBycr  l5  rpaqycaM Ayru,  a yron MexAy
c e B e p H b r M  l r  t s o c T o q H b r M  H a I p a l r , ' r e H i l q M U
cocraBnrer  90 rpagycon,  r .  e .  uecrb pa l  no 15") .

5"+1.-**15'--{

Puc.  GPS-1 , -8 .  OmrLtud t  t r :u r rue  l tL tu
( ilL\,toulb() p \"Ku.

ff*
Beru,tuuoti I5 tpuit ' ttn

Tax  KaK  u r . {pxHa  KynaKa  pa3Hbrx  l r cAe i i
Heorr . rHaKoBa, B HeKoropbrx cJ ' ryqaqx rpe6yercr
orcraBrqrb naneu Ha 6o,ruuee f i , 'u{  MeHbl lee
paccrofl Hrre, qro6rr uecrrrKparHar rur{pilHa Ky,'raKa
TOTTHO yK , r t a !b tBanacb  B  Ay fy  ee , ' r uq raHo i . i  90
rpaAycoB. {,rr roro, ,{ro6lr ror{Ho orpeAenurb
rpe6yelt oe IIoJ'roxeHl{e na,.rbrleB, M o)K Ho HecKo,'rbKo
pa3 oT,'ro)Kr.rrb uecTuKpaTHyrc ur{pr.rHy KyJ'raKa
nurrHyroii pyKr{ BrrpaBo, cBepqrcb c ceBepHbrM 14
BOCTOqHbIM HarpaBJ ' reHUqMr , r  no  KoMnacy .
3 alreqaiire o6rexrrr, HaxoAfl r]Ilrecr Ha oquoii J'rI{Hur.I
c KoHuoM Balxefo 6o,rluoro naJ'rbua, iloc,re qefo

E
H

nepelreqaiire pyKy rar, qro6u nporr.rBorrono)KHat
cropoHa Bauefo KyJtaKa HaxoAtr,Tacb raM xe, fAe
paHbue HaxoAu,rrcr  KoHeu 6o,r luroro I Iar . rbua.
3anonHute, HacKoJIbKo Bbr BbrrqruBaere pyKy, rr Ha
KaKoe paccroqHr.re orcraBneH Bau 6o,ruuofi naneu;
3a[oMHr.rB rpe6yerraoe nonoxeHr{e pyKx, Bbr BcefAa
cMo)Kere i l3Meprrb yD.rbr raKr{M cnoco6olr.

f loeropr i i re  H3MepeHr4e yrJ ' roBoro paccrof l  Hur
MexAy ceBepHbrM u BocroqHbrM HanpatsneHHqMH c
rroMOUIbrc KynaKa Ao Tex nop, noKa Be,rruqr.rHa AyfH
He  6yge r  B  To r iHoc r r l  coo rBe rc rBoBarb
uecrr.rKparHoii mupuHe KynaKa. 3annLuure, xarne
o6 le r ru  Bb r  B r {Au re ,  o rK , ' r aAb rga f i  xaxA l t  i i
c,reqyrcquii yron B l5 rpaqycon c noMorr1bro pyKH.
f l oc re  ro ro ,  KaK  Bb r  Hayq r . r recb  yBepeHHo
orK,TaAbrBarb yrnbr c rroMorlbro pyxu, nepeii4ure x
o6ropuuu Ha6rroAeHunu (cu.  Huxe).

eran 5. - O1sopnarc HaOnnEeHuH (AnH
yqaunxcq c np1btM ypoBHeM noqroroBKu)
Bo'rrr '.rure ,rncr 6yuarn H cJroxr.rre ero npoAonbHo
Io f l o , . r aM.  Pa :pexb re  , . r nc r  no  c ru6y ,  q ro6u r
f ionyqHTb ABe Anl IHHbtx oAr4HaKor]brx I I0 , roBr{Hbr
fio,'rocbr 6ynrarn. Cxpennre 3Tu rro,'roBuHu ,rnnroii
,reHroii u o6oruaqr,re Ha Hnx HarIpaBncHilq raK, KaK
rroKa3aHo Ha pr{c.  GPS-L-9;  cenep (N) o6o' rHaqacrcq
B AByx f iporr r ]of lonoxHbrx yrnax,  a ror  (S)  -

n o c e p c A H H e .  P e r u c r p u p y i i r e  p e ' ] y n b r a r b l
Ha6rrc4eunii ua :roii cxpen,reHHoii y lr<oii no,roce
6yua rn .

Hay u rr euruc n no,r b'lo narbcrr M arH nrH br M KoM IacoM
t{ oIIpeAenqTb HanpaBneHHq IIo KoMracy, r]cTaHbTe
Ha TOM )KC  MeCTe ,  KOTOpOe  Bb r  ' l aHUMa, rH ,  KOfAa

orrpeAen rrn i l Han paBneH l.r r no KoM rracy. 3apHcyi,ire
oSlerru,  HaxoAruIHecr  BOKpyr Bac,  c lcnaB qcrbrpc
' lapucouKu o6rexron,  Koropbrc Bbr BrrAure n ceBep-
H O M .  r c ) K  H O M .  B O C T O T I  H O M  i l  ' } A N A A H O M

Hatt paBneHu f l  x. Yq auluecrr Moryr or M eq ar b,rrc6nte

A p y f H e  H a I p a B J ' r e H r , r q ,  H a x o A f l u l H e 0 r  M e ) K A y
LreTbrpbM r ocHoBH br M r.r H an pu BncH u f l  rnr u ( Hun pu uep,
r c r o - r c r o - B o c r o r r H o e  ( S S E ) ,  c e B e p o - c e t s e p o -
3 a n a A H o e  ( N N W ) ,  r ' r  r .  n . ) ,  i l 3 M e p q t l
cooTBeTcTBylorurre yDrbr c rroMorl lbrc pyKrr.

P u c. C P S - L -9. Il o d i om oar u 61*t a,t' r ro i n on oc til i,,t t p e t Lt( nr paq Lt u

pa 3lJ r bmdmo6 odsop nau ua6n nde utt u.

tJ
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C novou r r c  pyKu  MoxHo  r {3Mepr rb  raKXe  u
BpeMr. Tax rax Co,ruue repeMeilIaercr no He6y Ha
l-5 rpagycon 3a 1 qac, ro :laxoAa Co,ruqa MoxHo
nprrMepHo of lpeAenrrb BpeMr B qacax,  r {3N1epqq,
cKo,'rbKo pa3 yK,.ranbltsaeTct txHpuHa pyKrr oT 3arri lA-
HO|O foprr3oHTa AO TOqKH. B r(OTOpOii HaXOATTTCfl
Co,rgue.  Ec,r r r  saN,r  x : ] tsecrHo,  B KaKoe BpeN{f l
3aXoAl{T Co,'IHUe, Bbl MO)Kere [pl.lMepHo paccqHral'b
BDEM'  CVTOK 6C3  qACOB!

Puc. CI'S-1,- I0. j,ktulttt,< q cu(ntput!(J(t()nt( x n tf,ttotui.\ '

t t51xt ttt ucut uct, . '  I t r rf( r,\I K (( l( pl.

eran 6. - Hensnrcs nu ceBepHoe, p)t<Hoe,
BOCTOqHOe h 3anaEHOe HanpaBneHUH

a1con nrH br M n hn n orHocuren bH br M u ? (An fl
y.lauJnxcq c nn6HM ypoBHeM no4roroBKn)

B u i . i A r  H a  y n l r u y .  o r M e r b r e  r o q K y ,
pacf ionoxeHHyrc I IpHMepHo r ]  AByx N,rerpax HaA
n o B e p x H O c T b r c ' r e M , ' r 1 . r  ( H a n p r r M e p . ' i l l K p e f l H T e
Kpec roo6pa ' ru r , r i i  ' r ua r  r r ' r  n r i l rKo i i  r eHrb r  Ha
lxKo,' lbHoM oKHe), q106br yqaulHecrr M0fJlH rlc'faTb
nnr loM K ceEepy,  ubtTrHyBlr l lcb ucnoqKoi i  c  ' la f la la

Ha  noc roK ,  rax ,  u ro6u  Kpa i iHu i i  yuau lu i i cn  c
uocTor{Hoi,i cTopoHbr Haxoal.tr 'rcfl cTpor0 K rcry oT
OTMeqeHHoii ToriKr.t. Yqautuecr no,rr)KHbr crorrb Ha
paccrotHHfi nurrruyroii pyKrr Apyr or Apyfa (cN{.
p i lc .  GPS-L-  l0) .

f lprvoyro,rnHnKu,  n ' ]o6pa)KcHHbre Ha puc,  GPS-L-
I l ,  o 6 o l H a q a t r l r  n H A u B u A y a n b H b l x  y q a u r { x c q .
BbrcTporrBt I l f lxcf l  t ]  uef ioqry.  Brra B pyKrr  KoMl lac,
nepBbr i i  yqaUui . icr  oIpeAenrrer  HanpaR,. reHrre or
ce6 r  Ao  o rN{eqeHHo i i  r oq ru  ( rovxa  HaxoAu ' f c f l
crpof0 K cetsepy or  f lepBofo yqauefocr ,  r .  e .  y fon
rro KoMnacy paueH 0") .  Yqaulnecr  per [crpnpyH]T

Put. GPS-P- l L Clt,-nu 4ctrouru )'qaqu.r('t, o6punrutuuttt n

,tt uu0,\,1 K onL\t?t t( H Hou t110trKe

w

3HaqeHfle <<0">> B ftptMoyfonbHltKe. o6o3HaqeHHoM
HOIuepoM <  1> .  3a rev  xaxAur i i  I r 3  y l { au l l . t xc t ,
IOC, ' t eAOBaTenbHO,  r i 3MepqeT  y fon  Me)KAy
Ha Ipa tsJ ' l eH i l eN{  Ha  ceBep  H  Har rpa tsneHHeN{ ,
coBrranarculrM c Orr\{eqeHuoii roqroii. B ,uasuorlr
cnyqae HarrpaBneHr{e 6yAer cueLuaTbc'r K BocroKy,
14 BCe [OnyqeHHble ' ]HaqeHHt 

AOn/KHbl COCTaB, ' l tTb

or 0"  BocroK Ao 90'ceBep.

floveuy :]HaqeHr.ur, f lonyqeHHbre pa']HbrMr.r yqaqx-
Mlrcr, c,ref Ka oTJ.rHqarcrcq oAH0 or Apyfofo? Pa3Be
oHrr  He cMorprr  Ha onHy H ry xe roqKy? yubr ,

I IOKa3btBaeMbte HX KOMIIacatv i l t .  OTHOCIITe, !bHbl ,  T.

e .  3aBr , r c f l T  oT  r . r x  pa3n l { qHb rx  l rHAr {B r rAyanbHbrx

IIONO)KCHIIi,i.

Sran 7 - HanpaaneHne, yKasbtBaeMoe
KOMqaCOM, OTHOCUTenbHO, T. e. 3aBUCUT OT
nonoKeH u H Ha6n nAaTen H (AnF yqar$uxcq
c nn,brM ypoBHeM noAroroBKu)

B npaxruuecKoM orHoueHrru, ceBepHbri . i  n rcxHlr i i
MafHr , rTHbre  r ro j r r . oca  3ev , rn  HenoABHXHbr  l r
pac Iono )KeHbr  p rAoM c  r c t l r p l t J ruqecKr , rMu
ceBepHbrM H K)xHbrM noJIHlcaMLI, coBrraAarculHMtr c
ocbK) BpaueHr.rr n,'raHeTbt. B orcyrcrBr.fir ApyfHX
no ' rAe i , i c r sy rcunx  Ha  Hee  r v ra fH ITo r ]  c rpenKa
KOM r raca  ycTaHaBn  i l  BaeTCt  I r  n0 ,ToxeHr r14 ,
cooTBeTOTByK)UleM HanpaBneHuK) oT roxHOfo K
c e B e p H o M y  M a r H u r H o M y  n o n n c y  3 e v , r n ,  r .  c .
yKa ' i b rBae r  Ha  ceBepHbr i i  r . r a run ru r r i i  no , r r r c .
(MarHurHue noJ.r ruca 3e m,rr r  He cMeurarcTcr  Hl
' taMeTHoe paccTOrrHlre I  TeqeHr{e xr , r3Hr, r  oAHOfo
loKOneHHq ,rronei.i. )

Puc.  GPS-1 , -  I  2 .  Hut t l t t t t s t r t 'uu(  nd  (eoep,  o r tpedc t rx t t ro t

U l rd  t .  lU t | | t I I \ '  l l t ( r t tA1 t . \  I I | ) r t t  l r . \ I | | ) t  l i l i l  .3 ( - \ t .  I t t .

Maruurnue nonrcca 3eu,r l t  Kaxyrcf l  HenoABr{x-
HbrMr,r. Ten He MeHee, Ha6rrcAarenl, HaxoAqur,ri icl
Ha 3KBaTOpe, :lafBl,lT, t lTo HanpaBr'IeHue Ha ceBep
coBrraAaer c rpruoii, xacare,rlsoflr c$epe 3eru,rH,
rorAa KaK Apyroii Ha6,rrcaare,rb, HaxoAqufii icrr
I ocepeAr , rHe  N{e ; , | (Ay  3KBaTopoM u  ceBepHbrM
fionrccoM, 3arBrrT, qTo B efo cr'tyqae HarrpaBneHHe
Ha ceBep raKXe coBflaAae'r' c npxuoii, Kacare,'rbHoi,i
x  cSepe 3eu,ru.  f lpu : rov arr l  ABe r rprMbre He

GLOBE'" 1997 Yqe6ubre  gaHn uq -  1  6 l4cc,re.qosaHuq c novoulrl<l GPS



n a p a n n e n b H b r  ( c u .  p r , r c .  G P S - L - 1 2 ) .
C,reAosarerlHo, oHrl He yKaibrBaror B oAHoM r.'r roM
xe HanpaBJreHuu. BclrluHre r,ro6yc r,r orMerbre
HecKoJ.rbKo nyHKToB B pa3nr.rr{Hbrx qacrflx cgera. Bnt
yBr{At{Te, qT() HarrpaB,'teHue, Ha3brBaeMoe ceBepHbtN,r.
3aBf iCt{T OT paC[OnO)KeHr,r f l  nyHKTa,  B KOTOpON{
onpeAenqercfl 3To HattpaBneHxe. C,te4osate,trHo,
c e B e p H o e ,  r c x H o e ,  B o c r o q H o e  x  3 a n a A H o e
HaIIpaBJ'reHr{ r - orHocIITeJ.rbHbre HarrpaB,reHu q. OH n
orrpeAenrrcrct nocpeAcTBoM orKnaAbrBaHrrr yf,la
or HanpaBneHrrr Ha cenepurri i lrarnuruuii nonrcc
oTHOCr4TenbHO nyHKTa. B KOTOpOM npOn3BOAr{TCn
H3MepeHue.

Put. CPS-1,-1-1. Hunpucttt ' tttt>t ttttt r)rttttt h'uth-oJt( lu tiru,ltt,t t)Lty

ltU. Ul Ll 4 | | I'1.\ \'' lU lllIl.\'< t.

, {a , rnnei iurue npel [ocbr , r rn.  HanpaB,reHnr HC
0613arenbHo yHHKanbHbr,  T.  e.  Moryr  coBnaAarb.
K  xaxu r r r  npo6 , reua r ' , t  3 ro  rpunoAnr?  In t I
HaBufauHrd MexAy AByMr cnyqai iHo nu6pauHnruH
nyHKTaMu rpe6yeTcr r . r3BecTHarr  HerroABr. r )KHaf l
ToqKa orcqera. Ec,ru HarrDaB,'reHnq coo6uarcTcq
Ha6nroAaren f l ,  HaxoA f l r ! 14Mc f l  B  pa ' ] n14qHb tx
I y H K T a X ,  O H H  A O t l  X  H  b l  n p e A B a p I T e n  r , H o
co rnacoBarb  pacnoJ roxeHue  KaKo i i - r r )
onpeAeneHHoii roqrn, I|0 orHo[reHnrc r r<oropoii
oHrr cMOryr ollpeAeJrsTb cBOe Ion0)KeHue. 14HAl.rBn-
AyanbHbre rlcxoAHbre I KoHueBbre roqKil Mapupyrots
(Hanpuvep,  r ryHKrbr  or f lpatsneHu,{  H Ha3HarqeHrur
ToproBoro nyrrr) noraorrrcr npuMeHrrb a6co,'rrcr-
Hyro (HenoABi lxHyrc)  c f icreMy oTqeTa,  HanpuMep.
c r . r cTeMy  KoopAuHaT ,  HaHeceHHyrc  Ha  Kap ry .
l l l upo ruo -qo , r ro rHa f l  u l c reMa  KoopAuHar
npeAcraBrqer co6ofi raKyrc HenoABHXHylo cHcreMy
orqera q, r r  cSepHuecKoi i  r roBepxHocru uauei i
IIJ'IaHeTbl.

l lo,rr:yrcl rapucoaroii u raproii Ha puc. GPS-L-
I  3 ,  p a 3 b q c H i l r e  y q a u u M c r  I o H q r u s
OTHOCHTeT'IbHOI-O n a6CO,lrcrgOro HarrpaBneHHr x
orHocHTe,.rbH()ro f i  a6conrcTHoro MecTono-{oxeHHt
(cru. r,roccapuii). Yne,rnueuHoe rrlro6paxenr{e roii
xe  KapTbr  BKnroqeHo  B  np r l noxeHr , re  K  3ToMy
palAeny pyKoBoAcrBa. Brr noxere r{3foroBr{rb ee
KOIrr{[ r{ pa:]I larb i lx yqauluMcfl.

Onuurnre, B KaKoM HanpaBJ'reHur.r Bbr Bo3Bpaulaerecb
Ir3 rrrKonbr Aoruoi;i. 3areu onuuure, B KaKoM HanpaB-
, . reHHi l  Bbr  Bo3Bpauanrrcb 6u Aor ' ro i i  n :  qpyro i i
IUKoJ . rb r .  f l o rou  3aAa i i r e  Bo lpoc :  <B  qeM
' l aKJ . l r cqaeTcq  pa : lHHua  Mexay  3TnM14
HanpaBneHHr M I |?>

3anaAxa, orHocfluarcfi K Ha[paBneHHflNr. Herro
cTpoHr Aor'r. Bce HapyxHbre creHbr AoMa o6paqeHrr
Ha rcr. K gortay noAxoAnr rvreABeAb. Karoro qeera
rror  MenneAr? (Orner :  6e,r< l ro.  Ec,rn ece creHu
g o u a  o 6 p a u e H b r  H a  r o f , . l r o T  A o M  l o n x e H
HaxoAnrbcr  Ha ceuepHoM no, f tK)cc.  A : ra no,r lpHuu
KpyroM o6nrarcT ro,'rbKo 6e,rue MeAseAu.)

i '

I

g
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Sran 8.- Onncaune Mecrononomenun (gnn
yqauJuxc+ c np6atm ypoBHeM nogroroaxu)
Tpe6yercr BBecru a6corrrcrHrre cr{cre}rbr orcr{era
AJ ' t f l  o I I I t caHr i r  Mec rono , roxeHu i . i  pa3J 'u tqHbrx
nyHKroB. Yqauuecq pa3oBbrcr npoiigeHutri i panee
Marepr{an, orBeqafl Ha Borrpocbr nlAe r Haxo)Kycb>
u nlAe HaxoAflTcq ror r.r, 'r i l  nHoii o6terr?>, a raxxe
loiiuyr, qro Bonpoc n|ge?o rpeSyer AocraroqHo
or rpeAeneHHof  o  pa3b f l cHeHU r .  I I o3Bon f l  ] oue f  0
oAHo3Haq Ho cclo6ularr Apyrr M o Mecroflono)rreHr.t H
q e n o B e K a  l r J l H  n y H K T a .  Y v a q u x c r  n p o c r r
y Ka3br Barb HanpaBneHr{fl c uc[o,.t b3o Baune u raxoi.i-
To cornacoBanHoi.i cncreMbt orcqera rrJ.r14 cucreMbr
KoopAr.rHar, a He orHocnre,'rbHo llx co6crsenHoro
Mecrol lo , roxeHrrr .  Taruur . r  c [creMaMi l  orc l rera
f l  B , , r rK )TC l  Kap re3 t {aHcxa r  (np rMo} ro ; rbHa f i  )
urcreMa KoopAnHar (cucrena KoopAr{Har c ocqNttt .r
r {  ) ,  Hcnonb3yeMaq B reoMerpl ru u a, r re6pe) n
ruHpoTHo-Ao,'rf oTHaq OrcTeMa KoopAxHaT.

f lycrn Ana yqaur, rxcr ,  xaNAnr i . i  r r ' r  Koropbrx Aepxnr
B pyKax uaxMarHyro Aou(y.  Bcr i lHyr  cnuuoi . i  ppyr
K Apyry rax,  q lo5 Hu oArrH n ' r  HHX He Bf iAer  AocKH
Apyroro. f lr i i le oAHoMy r.r '] yqaurxcq ABe uauKll
H i lonpocr{Te efo pa3Mecrurb nx s ,rrc6ux KnerKilx
ero uaxMarHoi . i  Aocxn.  Hc npcgrrnr ' r r r  HuKaKIx
Apyn{x rpe6ouauuii, f lonpocilTe 3roro yqaulerocq
onnca rb  Apy fo r \ r y  yqau leMyc f l  pac f l onoxcH l te
uJaIUeK HaAocKe rar, .rro6nr apyroii yvaulHiiur ruor
pac[on0)i. i lTb A8e ApyfHe uauKH t] Tex xc K,.reTKax
Ha ceoei i  AocKe,  f lonropure Jror  3Kci lepuN4eHr,
Har{HHafl co BTopofo yqaulefocfl.

till
Puc. GPS-L-11
O n ttt' tt t t ttc -u t' t' t tl ( ) | t ( )J I ( ) it;( | ut l tu u utc Ii.

O6cygu re ,  KaKr . rM  o6pa rou  f , r r r  ABa  yqau lHXc r l
coo6uarcr Apyr Apyry uH$opuaqrrrc. Karnr',r o6pa-
30M oHr . i  Mory r  o6 ' l r cHur t  Apy r  Apy ry
pacnono)rieHne fleueK Ha Aocre? Yro roreo,.rser
TorrHo ortucilTb rix I loJ'toxeHtre, H rcaxoii Bonpoc
cBq:raH c Hau6o,rluuMIr 3arpyAHeuuq NaH?

-*S,
',. r""-:'$X**

1 - 'q.++*:f 
.,

. t,,lll :,.1'':.1a. 
. i-

&
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eran 9. - Vucnoeoe onucaHne
M ecro n on ome H u H (En H yqa q r4xc+
co cpeAHuM u BbtcoKt4M ypoBHeM
nogroroaxu)
HaHeotre qn$ponue MerKr{ Ha Mur,tr.rMerpoByro
6yr t lary r . rJ ' r r . r  Ha pacqepqeHHyro KoopAnHarHyro
c e r K y  r a K .  K a K  r r o K a 3 a H o  H a  p i l c .  G P S - L -  1 5 .
flonpocure yqaulnxcr Haiirlr roury, rror'roxeHrre
xoropoii onucbr Baercq Koop4uHaraM u ( 1,2), npu qeM
nepBoe q[c, ' ro  yKa3brBaer paccroqHue,  K0ropoe
cneAye r  o r , ' r o )K r , r rb  o r  Hy reeo i i  ToqK I  no
rop r r l oHTaJ ' t tHo i i  ocu ,  a  BTopoe  yKa3brBaer
paccTo f lH i l e ,  KoTopoe  c , renye r  o r , . r oxHrb  o r
uv,resoii TorrKr.r i lo BeDTHKa,tuHoii ocu.

Put . CPS-L- I5. Pu:tucnrcu ruttpt)urtutttrtoir 6v,vutLt

0 1 2 3 4 t 6 7 ! 8

Pttc. GPS-L l6 Pettyrsnrun no(ntpo(uu, npo(moio

3aren f iopyqf l re yqaquMcl  Haqeprurb npocroi i
r pa$u r ,  f l poBoAf l  np rMb te  J ' r r . tHHH o r  oAHo i i
onr4cbrBaeMoii xoopAuuaraMU roqKH qo qpyroir (cr\.{.
puc .  GPS-L -16 ) .

or  (4,1)  ao (4,4)Or (4, l )  ro  (5,2)Or (5,2)  ro
(5.5)
Or  ( 1 .4 )ao  ( l , l )O r  ( 1 .1 )  qo  (4 ,1 )Or  ( 1 ,4 )  r o
(4,4) Or (1,4) qo (2,5)Or (2,5) ao (5,5)Or
(4,4) qo (5,5)

/ /

/
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O 6 c y g u r e  c  y q a u r M u c r ,  K a K a s  n H S o p r ' , t a u u r
Heo6xoAurrra Anr HaxoxAeHi l f l  ToqeK B o lcreNte
KoopAuHar r r  f iocrpoeHr.r r  rpa$nron.  Hanpurr , tep.
E n f l  t I o c T p o e H I q  o A H O f o  r r p f l M o f o  o T p e 3 K a
ueo6xoguu t ) ' rHa rb  KoopAHHarb r  Haqa , r rHo i i  l r
xoHeqHoi i  TorrcK 3Tofo orpe3Ka.

B o'r n rr,l tt re e ue oArl H,'r rlcr M n,r,r r,r u erpo no ii 6y rr,l ar n
n , rn  6yua ru ,  Ha  Ko ropo i i  uavepveHa  cuc reMa
KoopA[Har,  onpcAennre nonoxeHne roqrn (7,4)  u
HaqepTi lTe c IoN,roulbrc unpKynr Ayfy,  paAHyc
roropoi i  paBeH AByrvr  KoopAHHarHbrM eAr lHl lqaM.
Y c r a H o s r . r B  o c r p u e  u l r p L y n r  n  l o q r e  ( l , l ) ,
Haqeprure Ayry c paAilycoM B rlf lrb KoopAHHarHblx
eAuHru,  f lepeceKarcuyrc repByrc Ayry.  Haxoueq.
HaqepT l lTe  Tpe rb ru  Ay ry ,  C  paAuyco r \4  t s  I l t l r h
KOOpAfl HarH br X eAH H H U, y0raHO Bu B Oorpr{e Ufi pK yn f
B roqKe (1t ,0) .  B KaKi lx  roqKax rcpcceKarurcr  r ru
ayru? CnonbKo Ayr  rpe6yercr  Anr  roro,  qro6nr
ofl peAennrb rvrecrono,'roxeune oAuoii roq nn?

i lpeAnoloxuM, r r ro c  r roMou1bn Kapre3l raHcKux
KoopAr. rHar,  npnneAeHHbrx Ha prc.  GPS-L-1,  noqro-
TaBJrr{BaeTcr KapTa qac'rut oKeaHa, 14 qTo cTopoHa
raxAoii xna4parHoi.i K,rerKr.r orcreMbr KoopAr,rHar
coorBercrByer paccTorr H Hro, KoTopoe paAHou,rf H an
IpoxoAur ']a oAHy r!i lrnnHCeKyHAy.

Tadnuqa GPS-L-l

Bpeur fiepeMetqeHHl cllr 'Ha,Ta
Ko,r-no

Kopa6,rnMecrorro,ro)r(eHr{e Mr{nnuceKyHA
<A,rencaHqpul>(0,0)  4,0

<Kopcnxao  (  1 ,5 )  2 ,0

o(roaxy> (6,3)  3,5

Mecmononoxenue rcopadtei u 6pe.Mt, neo6xodu,uoe Dna moeo,
qmodat cuznan "6eirn6pudxa> docmut raxdoeo ut rcopadteit.

IIIHpora
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Hauueuonanue

36"C

60"c

2'.7"1O

90"ro

90"FO

I 39'B

30"3

I 09'3

0"8

I 80"3

Baure rtecrono,rro)KeHIle

MectonoloxeHue

I IpOTnBOn0nOX HOf O nyHKTa

Tadtu4a GPS-1,-2. IIyurmu, pacnotoxeunwe na uto6yce
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B rraope HaxoArrcr rpu xopa6,rr: <A,rexcaHgpnr>
B  n y H K r e  ( 0 , 0 ) ,  < K o p c r 4 K a )  B  r r y H K r e  (  1 , 5 )  u

" l [ roAxy,  B nyHKre (6,3) .  Paaucr  Kax.qoro r . r ' ]  3rux
x o p a 6 , l e i i  n p n H u M a e r  c r r H a n  6 c , q c r s r r s ,
nepeAaHH u i i qer Beprbr M xopa5,'rer'.r, < l ieiiu6prrgx r.
Perucrpaqur BpeMeHr.r ,  yxoAf luefo Ha r repeAaqy
cr.rrHa,' la 6eAcrsuq or rcopa6rr <lieiiu6pHgx> 4cr
rpex Apyn4x xopa6,rei. i, Koropble Mofyr rrpr.rArr eMy
Ha noMor!b,  noMoxer HaBHraropaM :rux xopa6le i i
onpeAenurb nonoxeHlre xopa6,r r  <[ ie i . iH6pu4x>.
Moxere , 'rr Bbr Hai.iTr4e ropa6,ru, xoropnrii repnrrr
6eAcrsne? ( l, l  r r ' lepeHue BpeM eH u flepeAaq n or rHana
qB,rqerur ocHoBoii paAuonoKaqrln lr l,ro6a,rnuoro
cnyTHr.rKoBor-o no rHuHoHt4ponluur .  )

eran 10. - Onncanue reorpaQuLtecKoro
MecTononoKeHuF (EnB y.ta4nxcq co
cpeAHuM u BbtcoKuM ypoBHeM noqroroBKu)
Ha r,ro6yce ,.ruHr.r4, HanpaBneHHbre c BocroKa Ha
3anaA, cooTBeTcTBynT nocToqHHbrM rxr lpoTaM, a
, . r r . r H n n ,  H a n p a B n e H H b r e  c  c e B e p a  H a  n f ,
cooTBeTcTBynT  nocToqHHbrM AoJ ' t r oTa r l t .
f |onpocure yqauuxur o6cynurr ,  B qeM cocro l t r
cxoAcrBo :rrrx ,runni.i c J.tuHnrMH, r{cnonb3yeNlblMH
B Kapre3Hauc ro i i  ( np r r r l oy ro ,T  ruo i . i )  cuc re l re
KoopAr{Har,  I {  qeM oHu or , ' r lqarcTcq.  Hai iAure
nyH Krbr, f l epeqlrc,' leHH bre B ra6nilqe G PS-L-2.

Bourr.urre r,ro6yc n Haiiqure nyHKr, B KoropoM Bbl
HaxoAfiTecb. oqeHltre 3HaqeHr.rt luHpoTbf u AonroTbr
3rofo nyHKra, [ 'rf lAq ua r,ro6yc. 3arev HaiiAure Ha
uo6yce nyHKT, nporr4BonoJ.roxHtri i BaueMy Mecro-
IO,1OXeHUIO, II OIIeHuTe ef0 llll'tpOTy u qO,rrOry. Kar
cooTHoc q Tcfl rx upoTHo -Aon f oTH bre Ko-opAHHaTbr
3rr{x AByx npor}rBonono)KHbrx nyHxron'/

I lpuuevaune: Ha 3ralax 8, 9 u l0 pa3bqcHrrorct

K O H U e T T U H H ,  C X O A H b T e  C  K O H U C I I U l t r M t { ,
H : l J I o x e H H b r M r . r  B  o n n c a H H l r  y u e 6 H o r o  3 a H r r r . r l
<<Tper .vapuoe .uodenupooet rue>> n  pa  rAene
,<14:t\ , \et!uc :)c,)tHoio noKpogu u Suo,lotu,t(crue
uccnedoaut tu x>> .

Aqanra\uf, Marepuana Anfl yqaunxcf,
Mnaqunx n cTapuux KrraccoB
B orHoueurlr yqauluxcr MraAulrx KnaccoB rlroryr
oK a'larbcrr 6oree ue,recoo6pa ru ur r"ur K aq ecrBeH H brc
o[r4caHur pe ' ]ynbrarots rnuepeHui . i .  Hanpur. lep,
y K a'rbr BaeMoe KoM rracoM HaII paBneHr{e lroxer 6 uru
6 o , r e e  n o H r r H b r M ,  e c n u  e r o  H a ' r b r B a r b
H a n p a B J ' l e H u e M  H a  c e B e p o - u o c T o K ,  a  H e
HanpaBJ'reHueM noA yrnoM 45 rpagycoB r cenepy. B
OTHOTTeHHH yqaui lxcq cTapuHX K, ' taccoB rvtoxeT
oKa' ] i ITbcrr  ue,recoo6pa' lHbrM npHMeHeHne MHofHX
K O I f i q C C T I ] E H H b I X  M C T 0 N O B  O U C H K U  T I

aHaru,r r r rqecKr{x MeroAon.  Hanpurraep,  yqaquecr
crapurlX KnaccoB MOryr no,.tb3oBarbcr reopeMoii
f l u $ a r o p a ,  o I p e A e n q r  p a c c r o r H n r r  M e x A y
rryHKTaMu u ct.lcTeMe KoopAilHaT Ha rrnocKocTfl.

O4enxa ycnexoB yqauuxcf,
f l opyun re  yqau luMcr  o lpeAenHrb  r x l r po ry  I r
AOn fo ry  pa3n r . rqHbr  x  f opoAoB r , r  Apy rHX
reo rpaQuuecKHX nyHKTon .  l a i i r e  uM c r ru t coK
fopoAoB l l  [ opy t l l 4 re  i lM  3a I IHca rb  u ] l po ry  H
Ao,'rrory Kax,qoro H3 3THX ropoAoB. Kpove roro,
nopyqHTe  r {M  o lpeAen i l r ' b  pacc roqHr {q  MexAy
reorpaQnvecKi lMrr  nyHKraM H.

GLOBE'* 1997 Yqe6Hue saHqr f i s  -  20 llcc.re,foeaHnq c novoutttt GPS
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l4ccnoAoBaHnr c noMorqbro GPS
Ilucr perrrcrparluu KoopArrHar yqacrKoB

florpe6yercr KaK MHHITT\,ryM oAxH 3K3eMr'rrlp nucra perrrcrpaurrr KoopAr.rHar yqacrKOB B pacqere Ha raxAuii
13 yqacrKoB ticcneAoBaHuii r or6opa o6parqon, Hcrronb'lyeMbrx B paMKax nporpal\trvtbr GLOBE. flponrneAr
IloJ'reBbre n3MepeHUt c tto]vrolub]o GPS u ycpe4HnB KoopruHArHbre AaHHble,']aHecrrre pely,'rbrarbr Ha oAuH r43
nucroB pefrrcrpaqun AaHHbrx GPS n rarpy']nre ux n 6ary aauHrrx nporpaN,rrlru GLOBE. C.lroi, i qenbrc N{or,r\Ho
Bbr3Barb crpaHuqy BBoAa naHHbrx GPS c ocrosucli i aapecuoi.i crpaHuubr nporpaMMbr GLOBE s ceru Worlcl
Wide Web (ht tp: / /www.globe.gov) .  3arpyrurc nonyqeHHbre AaHHbre.  orHoorul r4ecr  K KaxnoNry u3
Hcnonb3yeMbrx BaNru yqacrKoB (aruocQepulrx rrccneAoBaHui.i, nryueHng 3eMHoro [oKpoBa u 6ilo,loru.recxrrx
HccneAoBaHnii, rugpo,roruqecKux HccneAoBaHnii. onpege,reHnr xapaKTepncrHK noqBbr r.r u'ryqeHilq B,.raxHocrn
noqBbr, a raKxe Barueii uxo,'rnr). 3arpyNaeMbre AaHHbre cneAyer oKpymqrb ao 0,01 Mr{Hyrbr, B 3aBucr4Mocrn
or noraraHui.i Barrrero noueuHnna GPS.

Tnn yuacrxa
(arrnrocSepur,rx nccncAoBauui.i, rugpo,ron'rqecKrx r.rccJ'reAoBaHnii n r. n.)

Onucanue yqacrKa
(He 6o,rec 25 cnuno,roe)

Vcpegnen noe 3HaqeHue wu porbt
(ue,rovuc,reHHoe Ko,'r{qecrBo rpaAycoB, Korr{qec'frro MHHyr noc,re lanrrroii. ceuepuoi.i u,rn nxHoii (N/S)
nlrporu)

Vc peqn en noe 3 H aqe H ne Aor rorbt
(ue,rovncreuHoe Ko,' lrqecrno rpaAycon, KoJ.rIqecrBo r\,rHHyr floc,qe']ailf lTOii, noc't 'o.lHoi.i r{nn'rarraAHoii (E/W)

ao,rrornt)

Bpe*rn BHnonHeHuf, nepBoro HaOnrcAeHuf,
Yacos, Mr{Hyr I ceKyHA BceMr4pHofo npeueHn (UT;

Tnn npueunnxa
Magellan Trailblazer XL u Hor'rep Ha rpnbrKe UNAVCO

It"ryH

HoMep MoAenrl n3roroefiTe,Tr n cepui,iuuii Houep

G L O B E ' N ' I 9 9 7 Yqe6Hsre nnnrng -22 llcc,re.qosaHrrq c nououtsro GPS
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ll penn ag n aq e H ne gaH f,Tn f,
O:Haxou,qeHr4e yqauuxcq c KoHuenqnefi yma.

,{euoucrpaqufl Toro, KaKr{M o6pa:orta [rnporHo-
Aoi.rfoTHafl cr{cTeMa KoopAr{HaT Bo3Hr{K,'ra Ha ocHoBe
yrnoBbrx u:lrepeuuii 3eu"'tr.

leuoncrpaquq yr,roBi,rx BeJ.rlrquH MeHbue oAuoro
rpaAyca, ueo6xoAnlrux Anr urnepenuii B paMKax
rporpaMMbr GLOBE.

,{er'roncrpaqrf r MeroAoB perrrcrpauril u apuQrue-
Tll q ecKof o pac qeTa pa3r'Ilr r{Hbt x yt'IoBbtx Be,rtuq t{H.

06sop
Y,rauuecs 3HaKoM[Tcq c MeroAaMr,r BbrnoJlHeHrrt
apn$lrernvecKHX onepaunii c yr,ronrrMu BeJrrrqr-
H a M 1 4  r . r  1 4 x  y c p e A H e H H q .  O A H o s p e M e H H o  o H H
3 H a K O M T T C T  C  e A n H r { r I a M r . r  H 3 M e p e H U f  y f J r O B
(rpagycauu,  Mr {HyraMi l  H  ceKyHIaMH) .  ueroAaun
npeobpa:onaHr.rs yn'roBbrx BeJ'rr{qr,rH B rpaAycax,
MlrHyTax H ceKyHAax B AecrTr.{qHbre npaAycbr, rr
npflq14Hbl, no KoropbrM rpe6yercr raroe npeo6pa-
30BaHfle.

llpogonxnrenbHocrb
Or oquoro Ao rpex KJ'raccHbrx gaHsruft, B 3aBHcr4-
Mocrrr  or  ar t6paHuoro yqurereu o6rel ra vare-
pHana.

Vpoaen t no4rorozKu yq aruuxcf,
Cpe4nuft (npor"rexyrouHrrii) u slrcoxuii.

Baxueiluue KoH4enquu
Yrlrr  ur l reprrrcTcq B rpaAycax, MuHyrax H

ceK yHAax r.rJ'rr4 B AecrrTr,r rrHbrx rpaAycax.

flpuennuru GPS yra:r,rsaror yrnoBbre BeJrr.rrrrrHbr
B rpaAycax 14 MuHyTax.

HasHxu
I Ipeo6pa:ots aH I{e y rroBbrx Be.n r{  qu H,

BbrpaxeHHblx B rpaAycax, Mr.rHyTax r l
ceKyHAax,  B  y fJ ' IoBbre  BeJ IL t r { I {Hbr ,
BbrpaxeHHbre B AecqTHqHHX fpaAycax.

Cnoxenue v obr.rlrmaHue yfJloBbrx Be.fi i lqnH.
BbrpaxeHHblx B rpaAycax r{ Mr.rHyTax.

Yc p e d ne u u e yuroBbr x BeJrr.r qr{H, BbrpaxeHHbr x
B rpaAycax u Mr4HyTax.

Marepuanu u uHcrpyMeHTbt
He rpe6yrcrc r. (Kar lry,rsrop, B brno,'rHqlouuii

onepaqxu cJ'toxeHr,lr n BbtquTaHlrs, no3BoJ.tHT
ycKopurb apn$lreruuecxue onepaunn.)

lloAroroaxa
He rpe6yercr.

II pea aap nren b H H e ycn oBu f,
Hanuxlt clroxeHr.rr, AeJreHur, BbrnorHeHilr o[epa-
r{uii c AecnruqHbrM14 Apo6ruu.

ERyrH14qbr n3MepeHuf,
yrnoBbrx BeInqnH:
rpaAycbr, M 14 Hyrbr 1,l
ceKyHAbl
llpennocunxu
Yro,r - Be,.rrq[rHa, H:]MepflrcuarI paccrorHue no
oKpy)(Hocrrl. Yror o6pa'lyercr AByMr{ J'r4Hr,rflM14,
Harr i lHaroui lMncr  u oAHoi i  T()qKe.

Yr,r lr noAAarcrTcfl lr3MepeHnrc. Eansuqu u 3r\r epeHue
y r n o B  H a : b r B a r c T c q  f p a A y c a M u .  O r p y N H o c r n
pa3Aenflercr na 360 rpaAycoB (360").

H a  p r { c . G P S - L - 1 8  u  G P S - L - 1 9  n o K a 3 a H b r
pa3,TurrHbre BuAbr yrnoB.

llo4roroaxa u npoBeAeHue saHrruf,
f lopyunre yqaqr{Mcr HapHcoBarb xpyr,ruii lupor
u (pa3pe3arb> ero Ha BoceMb oAr.rHaKoBbrx qacreii.
Cnpocure ux, xaxoii yron o6pa:yercq cropoHaMU
Kaxnoro n3 BocbMu KycKoB nupora:  360"/8 = 45".

Hcroropure r{'} yqauuxcrr Moryr pa lpe'rarb <<nupor>
HcouMMerpnr{Ho,  He qepe' t  ucHrp.  [pyrne Mory l
pa3pe3arb efo Ha nprMoyronbHbre ' rAcrn.  Pa' ;ur , re
yqaqilecf l\{ofyT Ae,'IaTb pit 'rr ' i lrvHble .uoflyuleHlur.
O 6 c y a u r e  I o n y q e H H b r e  H M u  p e ' ] y n b r a r b r .
l lonpocure ux pa ' lpe3arb ry  xe cburypy Ha 4,  l0  u
l2 oAnuaxoenrx qacre i i .  B pery, r r , rare Aon)KHbl
Ionyqr4Tbct paAuanbHO cH M MeTpr4 rrH brc (KycKr.r ) c
seprurrnoi i  B qeHrpe <rr r rpofa>,  cropoHbr Koropbrx
o6pa:yror yrnbr B 90, 36 n 30 rpagycos.

Aonon H urer bH bre
cBeAeHnf 06 yrflax
llpegnoconxu
f io , r rora H uupora -  yr , ' rb l ,  I t3MepreMbre no
oKpyx Hocrlr, onrrcbr Baloueii ocr BpaureH rrq HaLreii
I r ' taHeTbl .  L I  MexAy SKBaTOpONT H nOr. i lOCaMrr ,
coorBercrBeHHo. KoHrrrueHTbr no cBoeMy pa3Mepy
M O f y T  C O O T B e T C T B O B a T b  A e C q T K a M  f p a A y C O B
uruporbr  x  Ao, ' r forbr .  Teu He MeHee,  B c, ' ryqae
He6o,rluux paccrorHui.i. TaKlrx. KaK AJ.lnHa yqacrKa

o '

GLOBE'" 1997 Yqe6Hure raHqrurr - 23 l 4ce , rc - t t rH lHr r r  c  novour r ro  CPS
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Pw' .  GPS-1.-19.
Hcnnttttlst,tc
out6ue Ittttt.

f l c c n e A o B a H H i i ,  u c n o n b 3 y e M o f o  B  n p o f p a M M e
GLOBE (30 x 30 MerpoB),  yrnoBbre Be,r i lqr rHbr
rxr,rpoTbr r,r AonfoTbr cocTaBnqrcT Ao,'IH fpaAyca ilnn
r0,rbK0 HecKo,'rbK() ceKyHA nyfH.

Marue ymbr. 14HorAa Bo3Hr{Kaer Heo6xoArlMocrb
B H3MepeHr,rH yrnoB, Be,'rurrrrHa KoTopbrx MeHbue
oAHofo fpaAyca. KaxAuii fpaAyc pa3Ae,tqeror Ha
60 t' l l tHyr. MoNHo cKa3arb, trro oAHa rperbq qacrb
fpaAyca paBHa 20 MHHyraM. I4HorAa foBopflr, rrro
yron paBeH 20 <uuuyrau AyrH>,  qro6br He nyrarb
eAHHHUbT 14'lMepeHHr yrnoB c eAr.rHr{rIaMH II3MepeHr,rq
BpeMeHtI .

H e c u o r p r  H a  r o ,  q r o  I l y H a  H a x o A x r c f l  H a

paccronHl{r1 384 500 Kr.rnoMerpoB or 3eM,'ri l  H trro
ee ArraMerp paBeH 3200 Kr{noMerpaM, ee yfnoBaf
BeJ . tHq t IHa ,  An f l  Ha6n rcAaTenq ,  cTo t tqe fo  Ha
noBepxHocTu  3en r , ru ,  cocTaBnqeT  I ] oJ IoB f iHy
rpaAyca, u,ru 30 MUHyr Ayru (cM. pr.ic. GPS-L-2O).
hHrepecuoe coBna.qeHr{e 3aKJ'roqaercfl B ToM, rrro
C o - r H u e ,  : l B e 3 A a  A u a M e r p o M  1 , 3  n n , r r u o H a
Kr . rnoMeTpoB,  oTcToq t l l aq  oT  3eu , ru  Ha  148
MUr. tJ ' i l {OHOB Ki lnOMeTpOB, r . rMeeT TaKytO Xe
yfnoByro Benuql{Hy Anq 3eMHofo Ha6nroAaTenr.
(l, lrrreHHo no3roMy ,[yua nourn roqHo 3aKpbrBaer
Co,ruue Bo BpeMq :]arMeHrlr.)

C ue,rnrc r.r3MepeHuq erue MeHbunx yrnoB Ka)KAat
MuHyra Ayrr , r  AenHrcr  Ha 60 qacre i i ,  Koropbre
Ha:ibrBaK)r ceKyHAaMn Hnil ceKyHAaMH Ayfr,r.

AcrpoHorralr, onucbrBarcrrlne He6ecHule flBJ'teHnq B
y rnoBbrx  BeJ . tHqHHax ,  Hcnonb3y loT  rpaAycb r ,
MrrHyrbr  H ceKyHAbr.  B l roueHr Har. r6oJ ' rbueto
npu6,ruxeHufl K 3eMne, rnaHera Fonurep ilMeer
yrnoByro BennqnHy,  cocraBnf l rorqyro oKono 47
ceKyHA .qyfH.  3ToT yfon HacroJrbKo MaJr,  r rTo
lonurep BbrMrAr{T B D'ra3ax 6o,rnuuHctga ,,IIoAeii
rorrKoii Ha He6e, Ho I|pH Ha6nroAeHHH B He6onbuoii
TeJ'recKon nnH Aa)Ke s 6uuoxrr npr.rHnMaer Sopr"ry
AHCKa. TaXyrc )Ke yfnoByrc BenIqilHy r.rMeer MoHeTa
A,rr r  Ha6, ' r rcnaTeJt  f l ,  paccMaTpHBaroqefo ee c
Apyroro roHqa $yr6o,.rbHoro ro,rfl .

flpu r'rep q Hc,'roBof o Bbrpa)KeHr.rs paccrol HH l ll Bl.rAe
yrnoBoi i  Be, .nrr l t lHbt :  paccror{HLre MexAy AByMq
:]Be' rnaMH no oKpy)KHocrr . r  He6a coorBercTByeT
rpexKparHo i i  u rupuue  J I yH l r ,  r o  ec rb  paBHo  I
rpaAycy,  30 vnHyrau u 0 cexyHq.  Taxar  yr , roean
Be, ' lnqHHa3af iHcbrBaerc ' {  cneAyrcu]uM 06pa3oM: l "
3 0 ' 0 " .

l loueuy  cyuecrRyrcr  rpaAycbr ,  MHHyrbr  r {
ceKyHAbr; saAaqa

3eNarq ooBeprxaer rronHbrii o6opor BoKpyr Co,rHua
', 365,25 gur. flpenHue acrpoHoMbr 3roro He 3Hanr{,
n  c o c T a B , ' r f r ' 1  I I  c B o H  K a n e H A a p i l  H a  o c H o B e
ua6,rrcleHuii  ' la i loJro)KeHHeM He6ecHbrx ren. OHH

GLOBE'" 1997 Yqe6ur,re raufllus,-21 tr4cc,negosaanr c nolroutlro GPS



3aMeTI , r , ' t14 ,  qTo 3Be3Abt  u  oopa3yeMbte  I {Mu
co:lBe3Ar4r nepeMeuarcTcr I1o He6y l lo Mepe cMeHbl
BpeMeH fo[4, i l  rrro Ao Bo3BparIeHxe co:]Be3Ar4r B
TO )Ke MeCTO Ha He6e,  KOTOpOe OHO 3aHt IMaJ. tO
paHbile B To xe BpeMfl Hoqil ,  [poxo.ur{T rrpuMepHo
360 aHeii.

lloqroroaxa u npoBeEeHue gaHf,Tuf,

Tpncra uecrbAecflr (360) - yAo6Hoe qr.rc,'ro, c
Ko ropb rM ne fKo  Bb r r roJ rHr rb  apuQueruuecKue
olepaunn. OHo Aernrcq 6es ocrarra Ha MHo)KecrBo
ApyfHX r{IICeJrr.

f lopyuure yqauluMcf l  cocraBnrb cru{coK r lerbrx
qHce,'r, Ha Koropbre 360 Ae,rurcq 6el ocrarra, u
nonbtTaTbct IIoflcHI,tTb KyJ,tbTypHoe, IIcTopt{qecKoe
u $uruvecroe 3HaqeHue DTr4x rri lce,rr. Hanpur',tep:

ABIIAUH14.

Mu npoAorxaeM nonb3oBarbcq rpaAycaMu, MrrHy-
TaMr{ r{ ceKyHAaMr.r, H3Mepflq yr,ru. Tev He MeHee,
CNCAYrcUIXE YINbI 3KBI4BA, ' ICHTHbI :

Yerneprn orpyxuocru = 90"
fluar'rerp ,[yHu = 0,5" = 30'
[uarurerp FOnurepa = 0,013" = 0,]9 '  = 41"

Hecvorpr Ha ro, rrro yfnoByrc BenrrquHy Ar.raMerpa
[Onurepa,  Ha6, r rcAaevoro  c  3eu, ru ,  MoxHo
Bbrpa:luTb KaK (Tpr.rHaAuaTb TbrcrrrHbrx fpaAyca>,
6o,rnruuHcrgo yqeHbrx f lpeAnoqnraer  BbrpaxeHrre
< c o p o K  c e M b  c e K y H A  A y r n > .  I I r o A u ,  n o  s c e i . i
Br{Arr M ocTr{, IIpeAIIo q uTaruT rr0,'r b']oBaTbcq uen br M rr
r { r , r c , . r aMr . r ,  a  He  Apo6 ruu ,  r ' r  Bo3MoxHoc rb
ncnonb3oBaHr r r  Mr . rHyT  r {  ceKyHA no3Bo ,TqeT
Bbrpaxarb Manbre yrnbr B uenbrx qucnax. C apyroii
cTopoHbr,  nrcArr  peAKO r{cnonb' ryrcT Bbrpa)KeHne
< 1800 cexyHA AyfH> BMecro <30 uuuyr  Aym> uJrru
<-5400 r,,ruuyr AyrH> ,rn6o <324000 ceryHq 4yrn>
BMccro <90 rpa4ycon>.

flpo6,reua cocronr B roM, rrro HaM npr.rxoAHTct
n O , ' l b 3 O B a T b C t l  H e C K O , ' l b K U M I  p a 3 n n I { H b l M l ' I

eArlHrruaMr,r (rpa4ycanrn, MuHyraMH u cexyHqaivu),
Ka)KAaq H3 KOTOpbTX nO3BO,.rfleT Bbtpa'i l.rTb OAHy H
ry )Ke yrnoByru Benuqr.rHy. f lpuueueHue HeKoropbrx
r , r3 3Trrx eAr. rHr. ru cnoco6crnyer  r . rHTyr. r r r . rBHoMy
cpaBHeH i l r c  y fnoB ,  cH , rbHo  o rnuqa rcu lHXc f  r l o
8e,1i lq l IHe,  HO I{CIOJ' lb3()BaHUe pa3nl IqHblX eAHH14U

MOXer ycnoxHf l rb apuQMeTUqecKHe onepaur. r r4 c
yfnaMH.

lI peo6 paso BaH ue oO Hq n H x rpaqycoB,
MUHyT U CeKyHA B AeCf,TnqHHe rpaqycbt

I4cnorulosaHue rpaAycon, Mr.rHyr u ceKyHA Mo)Ker
np r , rBoAr {Tb  K  Bo3HuKHoneH l . r r c  npo6 , reu ,  ec , ru
r p e 6 y e r c l  c o o r H e c r r , r  H e c K o n b K o  y r n o B ,
u3MepeHHbrx  c  I p r rMeHeHr . reM 3Tr . { x  eAHHHU B
pa3nr{qHbrx coqeTaHnf l  x .

5 u  4 5 ' 0 "  =  5 . 7 5 "
0 u  3 0 ' 0 "  *  0 . 5 "

Yro, ec,ru norpe6yercr yBenuqilrb nepeufi yron Ha
ronoBr.iHy rpaAyca (r. e. ua 30 rvnHyr)? Be,ruquHa
HoBoro yr,ra 6yger paBHa cyMMe tsernqxH nepBbrx
AByx yrnoB. Xorq 3ry 3aAaqy MoxHo peur. r rb,
npu6ae r r r  r paAycb r  K  rpaAycaM rd  Mr4Hyrb r  K
Ml,IHyTaM, B3D'lqHLlTe Ha npuMep TO|O, rrTO IIOnyqa-
ercr npu raKoM cnoxeHnr,r. C,roxeune 45 uuHyr u
30 rtlrHyr qaer 75 MrrHyr, r. e. Be,'ruqilHy 6o,rlue
I rpagyca. Tarum o6parorr,t, Be,.rur{r.rHa HoBoro yL'ra
Mo)Ker 6 l r r r  Ha:saua panuoi i  5  rpa4ycarrr ,  75
MuHyraM n 0 cexyu4.

2
3
4
5
b

8
9
l0  (na,rnqen)

AHeii
l oAHoM xnapra,re)

Tax rar  ABuxeHi le no oKpyxHocrH ur . rK, I rHt . rHo,
n o A o 6 H o  c M e H e  B p e M e H  f o A a ,  o K p y x H o c r b
pa : lAen r . rnu  Ha  360  rpaAycoB .  B  reqeHue
AJ'rnTenbHoro BpeMeHH cr{r{Ta'Iocb, qT0 roA cocToHT
ur  360 lne i i .

l4sruepeHne 3eunu yrnaMn
flpegnocunxu
B css:lu c reM, qro Haua ilnaHera uMeer ctfepuvec-
xyro Qopnry, Mbr Mo)KeM u3Mepqrb paccroqHuq Ha
ee noBepxHocTH c IIoMoU_lbto yfnoBbtx Be,' lr,rri l ,rH,
orcrturbrBaeMbrx IIo orHomeHuro K IIeHTpy 3elr,ur.
OquH rpagyc coorBercrByer paccronHurc s 111 rla
Ha  3aKpy rneHHo i i  r r oBepxHoc ru  3ena , rn .  3 ro
paccror{Hlre 6o,rrue, qeM paccroqHl,rr, Ha Koropbre
nrcAr, r  o6brqHo nepeMer!anr , rcb.  f lo : ro l ry
xcnonb3yeTcr MeHbflrafl yrnoBar BenuquHa: fpaAyc
6lr r  parAe,reH Ha 60 MuHyr.  OgHa vuuyra AyrH
:enaHo i l  r r oBepxHoc ru  paBHa  oAHo i i  vopc ro i i
(uannraqnoHHoii) rr,t l,re (oro,ro 1,8 xlr), n MopqKu
n o,'t b 30 BaJ't I{ c b M o pc K H M Lt M It Jt { M Lt .u.It fl I,t 3 M e pe H H q

paccroruuft B reqeHne BeKoB. Cxopocrl, paBHarr
oquoii l.ropcroii rr.ur,re B qac, Ha3brBaercr y:lnoM.
Hecvo rp r  Ha  ro ,  q ro  MerpuqecKue  eAr {Hr r r I b r
r roJ ' ryqu.r i l , r  BceMrrpHoe pacIpocTpaHeHue u
npr{3HaHue, KaK MopcKle Murr.r, TaK rr y3nbr Bce eqe
r{cnonb3yroTcr  B MopcKoM Aene l I  r . rHofAa B

t 2
l5

(aper'reHu roga) l8
(no,ronuHa l0) 20 (na,rnqen pyx r,r Hor)

24
30 (npu6,r. Kor.rnqecrBo
cyToK B nyHHor\4 Mecf  ue)
90 (npu6r. Ko,'r14qecrBo

t!

o)
!)
-
!
{s
!
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facqer f€iynbrar B Aecr-
rr{qHbrx fpaAycax

Cexyu4rr 9 '160160 0,0025"

MuHyru 15' /60 0,2500"

I(e,rrre fpaAycbr 25" 25,0000"

[ecrrrruuue rpaAycbr 25,2525"

Taf.ttuqa GPS-1,-3. IIpeodpatooauue 25 qadycoc, I5 .+ttutynt u
9 eerynd o decnmuquwe tpaiycttt.

Tev He McHee, lHar{eHre,  f loJ ' ryqcHHoe B MrlHyr i lx ,

6 o r n u e  I  r p a a y c a .  B  3 r o M  c n y q a e
npeAnoqr r , r renbHo  y r . r cnHqHTb  KOJ ' r r {qec ' l l l 0
fpaAycoB Ha eAr, rHHuy r r  yMeHbur{Tb K0, ' [ rqecTB0
r! i l rHy ' r  Ha 60,  r .  e .  noJryqnrb 3HaqeHHc 6"  l5 '  0" .
Tencpu Ko,'rrrqecrBo MlHyr coorBercrByer ro,rbho
qacrt| OAHOfo rpilAyca.

Hexorc lpr , ru nruArrN{ ( reoAelrc laM, n, rorHrrKaM,
q e p T e x H r . r K a M ,  a c T p o H o M l r M )  n p u x ( ) A f i T c r l
Bbr110, ' lHf lTb MHofo aprrcf ruer t tuecrux onepaqui i  c
yfnoBblMu Bc,'rr{rltrHaMrr. Tarne oIepal(r{r{ MofyT
6 n r l r  n e c u l r a ' ] a r r y r a H H b l M H ,  o c o 6 e H H o  e c , r n
NOn i l qec rBo  ccKyHA He  paBHo  Hyn ru .  I l o : r rony
xe,litTen bHO n pco6pa'roBur uaTb yD.r br, BbrpaxcHH bre
B  f p a n y c a x ,  M H H y r a x  H  c e K y H A a x ,  r ]  y f n b r .
1 r ' i M e p a e M b t c  A c c r r T I r r H b r M U  f p a A y c a N i l r  ( c M .
ra6rnqy GPS-L-3) .

Ilpeo6paronaHue I paAycori, MlrHyr H ceKyHA
B AecflTHrrHbre lpaAycbl

CeryHgr,r Ipeo6pa3yrclcrr B AeurrHrrHbre rpilgycbr
f iocpeAcrB0 ux AeneH]ur  Ar ]axAbr Ha 60.  MuHyrt r
npeo6pa ' l y r c r c f l  r ]  Aec f l r u t rHb re  rPaAyc r , r
n o c p e A c r B O M  H X  A e J . r e H r r q  H a  6 0  o a u H  p a  r .
IJe, ro u r rc , reH H ble ' lH aq eH l r  q  rparycol l  ocraK) ' rc  r l
TeMU Xe.  Tprr  no,ryueHHbrx q[c, [a cKnaAbrr ]anTcf l ,
1r ux cyMMa rrpeAcraB,'rrer co6oii BenuqilHy yl-rla,
BbrpaxeHHyro B Aecf lTHrrHbrx fpaAycax (cu.  ra6rr ruy
GPS-L -3 ) .

l lpeo6paronaHr{e AecrrrrrrHbrx rpaAycoB
B rpaAyCblr MI{HyTbl I{ CeKyHA}'l

Onepauuu rtporr3BoAqrcr ro,.rbKo co 3HaKaMH nocne
'lan fl roii. IJerou ncreu Hoe Ko,rri q ecrBo f paAycoB He
MeHf lercr .  lecrr r rvHar ApoSr yrvruoxaercr  Ha 60
c fionyqeHHelvt KOJIrrqecrEa AecrrrHrrHbtx l\,f lrHyT, c
A e c q r u q H b r M t t  ' r H a K a M r  n o c n e  r a n f l r o i . i .
He3agHcuN, ro  o r  re , r roquc , . reHHo fo  Konuqec rBa
Mr{Hyr,  f lonyqeHHar Aecqr i lqHar Apo6b r rocJ ' re
3a r r r ro i i  cHoBa  yMHoxaercq  ua  60 ,  r r ro  Aae r
KOJ' I i lqCCTBO AECqTUqHbIX CCKYHA.

CoqeraHue rlenoquc,rreHHoro KonilqecrBa rpaAycoB
c  nonyqeHHbrM qenoquc leHHb tM KonHqecTBoM
I ! i l t H y T  U  n O n y L I e H H b i l \ , I  K O , t l t q e c T B o M  c e K y H A

.$d9:1:S!:"

""iij'l 
r ':lt ' : .*1:^-

i ISd'-

no3BoJ . t f l eT  Bb tpa3 r , {Tb  y r -noBy }o  Ben Iq i lHy  B
fpaAycax, MuHyrax r,r ceKyHAax.

llovenry TTpHeMHHKH GPS yrarurarcr 3Haq€Hr,r-fl
B fpa.qycax r{ MI{Hyrax?

f l p n e u H u x u rn o6 an b Hoi i c i l c 1 ' e M b t

no: : inuuoHrrpoBaH14q (GPS) [peAocraBnf lnrcr  B
a p e H A y  y q a c r H r { K a r v r  n p o f p a M M b l  G L O B E .
l lpueuHun GPS rupaxaer r . r3MepeHHble ' lHaqeHlr t
rxl,rporbr rr AonfoTbr ts fpalycax (qe,roe qrrc-to) lr
,qecrrrr4 rr H btx N,t ilH yTax ( c,leqy rcru1ee ucn(le q I tc,.to c
,qpo6brc f iocne AecrrrnqHoi i  rorrKn).  [ecrruvHore
MHHyrbr  yKa3bi l raKlrcq c pa3perxeHrreM A0 AByx
3HaKoB nocne  Aec t rnqHo i i  To r rK r { .  Tnn r rqH l t i . i
pe3ynbrar H3MepeHfiq uuporbr, Harrpr{Mep, Moxer
6l r r l  nnrpaNeH cneAyrcrunm o6pa:ona:  35"  l -5,01 ' .
f loveuy BMecro Aecf l rnrrHbrx MHHyr He ucnonb3y-
nrct ceKyHAu? lloror,ty t lro tl l{c, ' lo, oKpyfneHHoe
A o  0 , 0 1  v n H y r u  A y r n .  r o r r H e e ,  q e M  q r c J ' r o .
oKpyfneHHoe Ao oAHor i  ceKyHAbr Aynr .

0,01 '  panua l /  100 nuuyrur .  3ro qr4crro MeHbue,  qeM
l /60  unuy ru .  Ec , ru  6 r , r  4nc  nocneAHr {e  qn$pu
y r , rono i . i  Be , ' n r ru rHb t  o6o ' ]HaqanH ccKyHAbr ,
Ioc, ' reAHr l ' r  uH0pa coorBercrBoBa, . ra 6sr  yrny,
6o,r rueuy,  qeM yfon,  ot t r lobrBaeMbr i i  noc,reaHei i
q u r l p o i i  n  S o p u a ' r c  < 1 5 . 0 1 > .  T a r u u  o 6 p a r o u ,
l uHXeHepbr ,  I pocKr l rpo r ]aB [ r14e  npHevHux  GPS.
IpeAc raBun l r  y rnoBb le  l ] e , ' rHq14Hbr  n  $op r r ra re .
I o  ] 80 ;1  r ruueM i l  lN {ep f lTb  MeHbu Iue  y fnb r ,
r , rc Ionb ]ya ro xe Ko,r r , t r rcorno : lHi tKou.  

' faro i i

$opnrar  t to ' ]nor ' r f ler  Ao6r i rbcr  6o,ree BbrcoKoro
pa'lpeueH14rr I lpll H'rMcpeHHr{ yrnoBbrx BeIlrqt{H H,
cncAoBaTenbHo, ToqHee paccq[TbrBaTb' ]HaqeHHrl
runporbr H AoJ'lrorbr. [,rr roro, qro6ur H3Mepqrb
rx rpo l y  u , l r . r  Aon ro ry  c  ro i i  xe  roqHoc rbK) ,
IoJ. rb ' ]yqcb ccKyHAarvrr r  AyrH,  r rorpe6osa,rocu 6u
ao6aBnrb euc oAnH rHaK, BbrpaxarcuHi i  Aecrrbre
A o n r r  c e K y H q l r  ( n a n p u u e p , 3 - 5 "  l 5 ' 0 0 , 6 " )  H a
Aucflnee nprr6opa. qro flpr{Beno 6r'r r noBuueHrruJ
efO cc6ccr0rrN,r()crH.

M u o r u e  n p t i e M H r . r K r . r  G P S  M o r y r  6 n r r l
3anpofpaMM14poBaHbr rar, uro6nr oHrr yKa3brBaJ.u.r
Be , ru r rnHb l  y l noB  B  pa ' rnnqHbrx  eAr . rH t {uax  H
c p o p r n r a r a x .  O r  e a c ,  K a K  o r  H c c n e A o B a r e n q ,
' r aBHCr4T ,  xa ro i . i  cnoco6  Bb rpaxeHHs  y rnoBbrx
B e n n q i l H  n y q u e  c o o T B e T c T B y e T  B a u r r M
T p e 6 o B a H n e M .  E , c , r r r  r p e 6 y e r c f l  n o B b r r x e H u e
pa3peueHnq nprr6opa 6el  aursola Ha lucn,re i i  u
perr.rcrpauun 6o,rnrrern Ko,.ruqecrBa 3HaKoB. ny que
r { c I o n b 3 o B a r b  A e c t r t r q H b r e  f p a A y c b r  t s M e c T o
fpaAycoB, Mr{Hyr rr ceKyHA.

Apn@nreruuecKH€ orrepaqutl c rpaAycaMH
rr M[HyTaMrr

C,roxeHue yrnoBbrx Be, 'nrr ruH,  Bbrpa)KeHHbrx B
fpaAycax r.r Mr4HyTax, 3aTpyAHr,rTenruo. Hecvorpr
Ha  TO,  qTO apHtp rv reT r rqecKHe  o Iepau ] rH  c
BeJ.il{qtIH br N,r rr. B brpa)KeHHbtMH B f paAycax. Nl lrHyTax
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u ceKyHAax,  Bo3MoxHbr.  nefqe npeor)pa3oBbrBarb
BCe 3Ti l  tseJ. I l iq t4Hbt  B Aecf lTr , IqHbre fpanycbr ,
Bbr[o,'rHqrb apiloMerilqecKrre onepauur{, a :]aTeM
npeo6pa3oBbr t sa rb  pe3y r ' r b ra r  o6pa rHo  B
IIpeAnoqHTaeM bre enr4HUrlbr.

lloqroroBxa u npoBeAeHne 3aHf,Tnf,
C-rroxeHne yl)'rollbrx Be,'IHqI.IH, BbIpaxeHHbrx
B paSn[qHbrx eAr,rHHrIax

[peA,roNnrc HecKo,rbKo yrnoBbrx Benilqr.rH, Bbrpa-
xeHHbrx r r  f  paAycax,  B f  paAycax l r  MrrHyrax u B
r p a A y c a x ,  M r r H y r a x  H  c e K y H A a x .  f l o p y u n r e
yqaUIu M Ctl Cr'lOX l1T b I'l'il lle,'l 14t{ tl H r,t. HerOrOp r,lC tl :
yqauHXcf l  MoryT IoHf lTb .  r rT0  f loc , le  To f0 ,  KaK
K o J . r u q e c r B o  M 1 4 H y r  r r n u  c c K y H A  n p c e r r u r r  6 0 ,
cneAyeT yBennqIBaTb Ha cAr rHr , ruy  KonHqecTBo,
coorBercTBeHHo,  rpaAycoB l |nH MnHyr ,  TaK xe ,  KaK
yBenuq H BaeTcq KO"[ H qecTBo Aecr'rKor] froc, l le TOro,
KaK Ko,.rrrrrcorBo eAnHrru npesbruaer 10.

VcpelneHne yrnoBbrx
BenuqnH, BbrpaxeHHbrx
B rpaAycax u MvtHyrax
llpegnocunxu
B xo4e nporreAeHl.rr IpaKrHrrccKoii pa6orr,r c IprreM-
HnKoM GPS rpe6yercr  ycpeAHeHne 1,5 ' rHaqeHui . i

urpolbr i l  l5 'rHa.reHili i  Ao,rrurr,r. Taxoc ycpcAucHnc
crJ ' rax i l  Bae' r  gc6o,r  r 'u t tc  orK,roHeHr.r  q.
BOIHf lKaK)Ul l re c0 r rpeMeHeM l l  xoAe perrrc l 'paqun
' rHaqeHr r i i .  

I l > r  r o ro ,  , r ' l ' o6b r  ycpeAHUlb
IocncAor]arc,[ bHocrb rlrcc,[, tt ctl6xtlAtt v o c,'r()x HTb
BCC 3Tr.r qrr0,1a, a ' laTeM pa3AenrrTb flonyqeHHyK)

cyMMy Ha KonuqecTBo cno)KeHHbrx qucen.  laKr. rM
o6parortl, Anr ycpeAHeHur rpe6yercq Bbrno,'rHeHue
onepaqui i  c , ' roxeHrrr  H AeJ' reHrr f l .
f loc, renoeare, . rbHocrb 15 yr , roerrx Be, ' r r { rurH,
Bbrpa)KeHHbrx B fpaAycax r.r AecqTilrrHbrx Mr.rHyTax,
nefqe rroAAaeTcr ycpeAHeHilrc, ecnH 3Trr : lHaqeHHt
6yayr npe4napurenbHo BbrpaxeHbr B Aecflrf ir{Hbrx
rpaAycax .  I peo6pa :y i i r e  nce  l - 5  :HaqeHu i i  n
Aec rT r ' r qHbre  fpaAycb r ,  t sb l I oJ . rHHTe  onepau i lH
c, loxeHnf l  r r  AereHur,  nocJre qero npeo6pary i i re
nonyqeHHbr i . i  pe:y, rnrar  o6parHo ts  rpaAycbr r , r
AecrrTHqHbre MHHyTbr.

Bnrno,ruqf l  onepaunrr  co rHAqeHnrMr,r  rxnporbr  n
Aonforbr, yuururnaiire Iqrb ']HaKoB Iocne Aecrrrrq-
Ho i i  To r r  K  l {  Hn r {  r an  r ro i i  B  no , ' r y  qaeM b rx
npoMexy ' ro r rHb rx  3HaqeHnrx ,  q ro6b r  ro r rHoc lb
pacqe roB  coo rne rc r r l oBana  oSecne . r I naeMoMy
npHcMHuKOM pa'JpcrucHnrc, cocTaB,'rrK)rlcvy 0,0I
Mi lHy l ' b r  Ay r i l .

Ilpumep ycpeAHeur.ul

B ropoqc [ioy,r4cp, rurar Ko,ropaAo, Cll lA, ccrr,
I p o n e f a K ) u I a r  c  B o c T O K a  H a ' r a r r a A  y n u u a ,
Ha  l b rnacMas  6c i , i c , r a i iH  poyA .  3 ra  ynuqa
pacnonoxeHa Ha 40 fpaAyce cenepHoi i  rxr . rporbr .
E c , r n  n r , r  c r o u r e  H a  r p o r y a p e : r o i i  y n n u b r  n
p e r r . r c r p 1 4 p y c r c  l - 5 ' r H a q c H H i . i ,  I o n y q c H H b r x  c
noMouJbK) r rpneMHrrKa GPS. raperucrpnpoBaHHbre
pe ' ] ynb ' ra l ' b r  MOfy l '  oKA ' l a l ' bc f l  r eMH,  KOTopbre
I cpcr tHcncHbt  HHXC.

! , r r ro ro ,  q lo6r r  f lonyqr4rb  cpeAHee lHaqeHne,
x aNAu i i  r ,r ' i  pe'ryn bl 'alon u'r M epeH r4 r n peo6pa'tyercr
lu Aecflr ' l rrrHbre rpaAycbr. 3aren 'rHaqeHul, nbrpaxeH-
Hbre  l l  AecrTur rHbrx  fpaAycax ,  cKnaAbrBaK)Tcr ,  a
c y M M a , q c n H r c r  H a  l - 5  c  f i o n y q c H u c M  c p e A H e r o

Puc. OPS-1.-2I  .

l / l3MepeHfbte 3Ha9eHxn

^:(:f lopsAhoBbrt
H o M e p  u [ P o r a

ha6nrcAeHxn fpa+yco7 MuHyr

r l 4 0
z  |  40  o ,o2
g  |  4 0  o , o 1
+ |  40 o,oo
s  |  3e  59 .99
o  |  39  59 .98

r  |  39  s9 ,99
a |  40  o ,oo
g  |  4 0  o , o 1
1 0  |  q o  o ' 0 1
1 1  |  + o  o , o o
1 p  I  S g  5 9 . 9 9

1 3  |  S g  5 9 . 9 9

1 4  |  s s  5 9 , 9 9
1 5  |  + O  0 . 0 1

hoa 80 M/HV' 60 
non-Bo rPaAvcoB

r o n  B o  M / d Y r  6 0

AecqrhqHde
rpaafcbt UecqtucHbte tQaavcbt

0,00017 40 ,00017
0,00033 40,00033
0,00017 40 ,00017
0,00000 40,00000
0,99983 39,99983
0,99967 39,99967
0,99983 39,99983
0,00000 40,00000
0,00017 40 ,00017
0,00017 40 ,00017
0,00000 40,00000
0,99983 39,99983
0,99983 39,99983
0,99983 39,99983
0,00017 40 ,000.17

npx abrnonHeHxtr raxAoro tr3MepeHtra:

AentrTe KonltecrBo MuHyr Ha 60,
np[6aBnatrTe qeno!xcreHHoe Kontr{ecrBo rpaAycoB.

ycpeAHeHle acex 3HareHtrn B AecFTtrrHbrx rpaAycax:
HauAUTe cyMMy acex 3Ba9eHtrt  B AecETtrcHbrx rpaAycax
pa3Aenxre cyMMy Ha 15 (KontrrecrBo craraeMbrx).

npeo6pa3ytrTe pe3ynbrar B 3HareHtre, BbrpaxeHHoe
B rpaaycax tr  MnByTax.

C y M M a  =  6 0 0 , o o o o o

CyMMa / 15 = - l l ) . (XXXX) rpaAycoB

(CperHee)

4 0  +  0 . 0 0 0 0 0

+\
5 3HaKoB nocne aecFTrcHo[ ToqK[

(^)
!,
T
!-{
s
!

GLOBE' '  I997 YqeSHsre tanslnx - 27 l r l ce-  reJos i rHr r r  e  novounxr  GPS



i . i

\:"{qs.t

r-N$t
\"i\

"  * .  ! 1 " '  t " t - '
d  l ' - i t \  t ,

:.l,\. i:'ri-
,:j.16{i;i *

i -  i \ ^ lh .

e*.lf * I

***. . . .

3HaqeH i l q  u i l po rb r  B  Aec f lT I rqHbrx  f paAycax .
HaxoHeu, 3To 3HaqeHue, BbrpaxeHHoe B AecqruqHbrx
f p a A y c a x ,  n p e o 6 p a 3 y e r c r  B  B e r T H q x H y .
Bbrpa)KeHHyrc B fpaAycax fi r{HHyrax.

lloqroroaxa n flpoBeAeHue gaHFTuf,

C H o s a npeano)K  Hre yq aul i lM c f l
nocleAoBaTeJrbHocTb r . r3 l )  y fnoBbtx Be, ' i l {q i lH.
BbrpaxeHHbrx B fpatrycax H AecsrHqHbrx MlrHyTax.
f l ec r r r r . rHue  MHHyrb r  aonxHbr  6o r ru  yxa ' raH l r  c
TOqHOCTbIO gO 0,01 UUHyror Ayfr,t, ts cooTBercrBr{H
c pa3peueHr{eM r . rc f ionb3ycMoro npueuuuxa GPS.
l lopyvn' re yqaur. rMcrr  ycpeaHlrrb 3rr , r ' lHaqeHnf l  ,
rrpeABapnTenlHo npeo6pa'loBan r'rx B Aeorrr.rqHbre
f  paAycbl ,  f lonyquB cyMMy AecrTnrrHbrx :HaqeHrr i i ,

P a l A e , r t l B  e e  H a  K O J ' l H q e C T B O  C , r l a f a e M b l X  l l

npeo6pa:unaB fionyqeHHbrii pe'ry,rorar oSparHu u
fpaAycbr H Aecrrr,rrrHbre MnHyrbr. f lepeg reM, KaK
f l opyqa rb  3 ry ' ] aAaqy  Knaccy ,  peKoMCHAyerc f l
r rpeABapHTenbHo npoBepr, rTb i lpoMexyTorrHbre r . r
oKoHq are,r bH rr ii pc'ry,r rrarr,r.

Onpe4ereHne BpeMeHh
no noroxeHn|o conHqa
lTpe4nocunxn
Tax rax 3ev,rs  col repuacr  no-rHur i i  o6opor (n 360
rpagycon) la cyrKr.r (n 21 uaca), He6ecHbre re,'ra
( C o , r H u e ,  I y H a , ' r B e 3 A b r )  n e p e r n r e r . u a r c r c r  n o
KaxyueMycr He6ecuouy cBoAy Ha l5 rpagycon n
qac (360"/24 . raca) .  i lupnHa KynaKa nr , r r rHyroi i
pyKr l  c  oTcTAB, ' r eHHr t  t r . l  6o , r l u ruM IanbueM y
60rnruuHcrsa,rrcAeii coorBercrnyer npuvepHo l-5
rpaAycaNr  oKpyxHoc ru  raxyu le i , i cq  ue6ecuo i i
c ( repn r  ( cu .  o6cyxAeHHe y r , rono i . i  Be , ' r u r { rHb r ,
i l 3 M e p s e M o i i  p y x o i i ,  c  c o o r n e r c r B y r c u l l r M u
unnrocrpaui l f l  Mr. r ,  B onncaHnr. r  yve6Horo ' laHqrr l r l
<OtHocure,rbHoe r{  a6co,r rcrHoe HanpaBneHnr> B
3roM pa' rAenc) .  Taxunr o6parou,  r iy , rar  nurrHyroi i
pyK u npeAcraB,r q er co6oi.i nepeHocHoii r{Hcrpy M eHr,
rurrpxHa KoTopofo cooTBeTcTByeT no BpeNreHr{
oAHoMy qacy nepeMeueHr.rfl Co,ruua (n,ru IIyuu) no
He6ecuouy cuoAy.  l4 :uepun,  cKo, ' rbKo pa3 unpHHa
KynaKa yKnaAbrBaercq B paccToflHr.re or 3anaAHofo
ropu3oHra Ao Co,rHua,  Bbr  Moxere onpeAenHrb.
cKoJ'rbKo qacoB ocrarocb ao ']axoaa Co,rHua. Ec,rlr
BaM il3BecrHo, B KaKoe BpeMr ']axoAHT Cclrnqe. urt
Moxere nplt6,r urnre,r bHo onpeAenr4Tb BpeM q cyroK
6e3 , {acoe !

lloqroroBxa n npoBeAeHne gaHf,Tnf,

Onpege,rnre NrecrHoe BpeMq tsocxoAa u 3axoAa
Co,ruua (:ro nper'rr o6brqHo coo6I4aerc.rt s Ntecruoii
ra:ere). Onpegerure Mecrono,'roxeuile eocroqHoii
u ranaAsoir  roqeK BocxoAa rr  3axoAa Co,rgua,
ua6,rrcaaelrlrx us saueii rrrKorrbr.

rlopyvure yqaulr4Mcfl Rlri iru Ha ynuuy r{ r,r3Mepurb
H 3aperr . rcrprrpoBarb paccrof lHr le or  Coruua Ao
ToqKil BocxoAa HnH 3axoAa Co,ruqa Ha foplr3oHre
(n :anrruruocrr {  or  roro.  KaKaf l  l t3  HHX 6,rnxe) ,
BbrpaxeHHoe B eAuHrruax uupr{Hbr KyJ'raKa. Hitu,ryu-
uue pe3ynbTarbr Mo)KHo frojtyqilTb paHo yrpoM Hnil
6 , ruxe  K  Be r repy ,  Ko rna  Co , rHqe  HaxoAr r r c t
Hela,'reKo or ropn3oHTa. flpegynpeAr{Te yqaur{xcfl ,
qro He cneAyer cMorperb lpqMo Ha Co,rgue.  u
' ] ape ruc rpupy i i r e  npev r .  B  Ko ropoe  yqau l rec t
6yayr  npourBoAr. r rb cBou r r ' iMepeHur.

PaccroqHrre,  BbrpaxeHHoe B eAHHr,ruax uHpr{Hbr
p y K H ,  A O n x H O  n p u M e p H o  c o o r B e T c T B o B a r b
KoJruqecrBy qacoB c rex ttop. rax Co,rHue B']ouno
uni l  Ao rex r rop,  KaK oHo la i . iAer .  KaxAur i i  u :
y q a u l u x c r  . u o n x e H  n p u 6 a a l r r u  n o n y q e H H o e
K0r'i l{qecTBO qacoB K JHaqeHHro BpeMeHIt BOCXOAa
Co,rHua l r r .u{  Bbrqecrb efo H t  3HaqeHHr BpeMeHrl
']axoAa Co,r H ua, n pu 6,ru'rure,r bH o on peAeJ'r fl r Bpe M t
cyroK.  [ , la  roro,  qro6r ' r  yrorrHurb pe3ynbrarbr ,
ycpe.qHHTe'rHaqeHUq BpeMeHlr ,  [onyI{eHHbre BceMH
yq auln M H cn.  [o , r  r , ryr  cr  ycpeAHeHH br  M' ]HaqeH neM,
n p n 6 a a n r e  e r o  K ' i H a q e H r . r K )  B p e M e H n  B o c x o A a
Co,rHua rrJrr.r Bbrrrrr.rre ero tr] 3HaqeHr.rfl BpeMeHr,r
' laxoAa Co,rHqa. floc,re roro, KaK HHAHBr.rAyanbHbre
r {  Ko , r , r eK r r {BHbre  pacqe l l r  6yAy r ' r aKoHqeHbr ,
o6brrsilrc BpeMrr, iapefrrcrplrpoBaHHoe c norvrorubK)
qacoB, u oScyAnre nonyqeHHbre pery, rnrarnr  (cu.
onuc i lH f l e  yqe6Ho fo ' ] aH t rn t i  r rB  qe i , r  ( : o (n toun l
npaaunu t t t t i t  om6en l  . " ,  B  3ToM pa  tAene
py r<o sogcl na).

AganraqN.n Marepnana Arr y qarrluxcr MJraArxlrx
Lt cTaprxEx KJ.IaccoB

Yqauluecl  M,rraAUHX K,raccoB Mofyr  oKpyrnrrb
BpeMr  cy ' f oK  f i  paccTo f lH i l e ,  Bb rpa )KeHHoe  B
e A H H 1 4 U a X  l x f l p U H y  K y n A K a ,  C  T O T T H O C T b K )  A O
6,ruxai.iLuero qaca; TaKHM o6parou, nM rpuAerct
Bbl[oJ. lHqTb ol lepauuH To.r lbKo c l lenbtMH qHcJ' taM]I .

Yqauluecg crapuux KnaccoB Moryr  nof lbrrarbcf l
r r oub rcHTb  ro r rHoc rb  H ' r r repeHu i . i .  Tua re , ' r bHo
0ilpeAe,qlrB TorrKy Ha foplr'loHTe, r-Ae BocxoAltT fl-fill
3axoArrr Co,ruue, H'lMeprrB yrnoByro tse,rrn.l lHy or
Co,rHua Ao aroii TorrKH c t 'orlHocrbrc Ao Ao,reii
r xupnHbr  KynaKa  u  npeo6pa :oBaB nonyqeHHoe
3HaqeHtte I] 3HaqeHile BpeMeHI{, BbtpaxeHHoe B qacax
l r  M l . r H y r a x .  3 r o r  M e r o A  M o x e r  o K a l a r b c q
Heo)Ki lnaHH0 toquuu!
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lI pepn as x aq e H ne sat f, Tu f,
Onpegeleuue unporbr r.r Ao,'rrorbr Apyroro yqacrKa
nocpe1crBoM r{3MepeHrrr yrra Bo3BbrrrreHuq Co,'rHua
s corHeqHllli no,.r,ueHb.

OOsop
Yqauuecq 3HaKoMrrcq c yqaulr4Mrrcn gpyro i t
ulKorbr, pacnoJloxeHHofi Ha paccroflHr4H He MeHee
500  ru  o r  nepno i l .  Yqau luecx  o6enx  u ro r
AOrOBapi lBarorcrr  np0f i3BecTH n3MepeHHf yrura
Bo3BbrrrreHnr ConHqa Ha yqacrKax prAoM c o6envu
urKoJraMI{, nupoTa u Aonfora KoTopbIX H3BecrHbr,
B cor' lHeqHblii no,'IAeHu, B oAnH Il ror xe .(eHb.
Y,{auuecq obelrx urro,r paccq}rrbrBaror lxHpory u
Aon l -o ry  y l { ac rKa ,  pacnono )KeHHofo  pqAoM c
Apyrofi uroloft, rocre qero oHn o6ueuuBaForcrr
pe3yJrbraTaMLI 14 cpaBHuBarcT I,rx.

flpoqonxurenbHocrb
4 xlaccHux 3aHf,rHfl.
O6:op :aulruil, orIeHKa BpeMeHr.r MecrHoro
conHeqHofo noJ'ryAHt, BceMHpHoe BpeMr,
ycTaHoBKa qacoB, nnaHnpoBaHHe.
flocrpoeHre K,rrr.rHoMerpa. ycraHoBKa BeprnKanb-
HOr-O IIIeCTa, np0BepKa ropH30HTa,.rbHocT14
onopuoi,i noBepxHocrr,r.
BunorueHue n:lrepeHnfi .
Bunorsenue pacqeroB, o6cyxqeuue il cpaBHeHxe
pe3y,'IbTaToB, fl oryq eHHbr x AByM fl trr KoJ'raM r,r.

fpoaen t no4roroBKn yqaqnxcf,
l lpouexyrouHuii (cpeqHnfi ) n nucoxnfi .

Baxnefiwue KoH4en4uu
[ 4 :uepeuu l  BpeMeHH r {  y rna  Bo3BbrueHuq

Coruqa c qe, . lb lo onpeAereHr. { f l  pa3Hr lubl
MexAy ruuporofi u 4o,rroroii AByx nyHKroB.

Haaotxn
Hz"+tepenue vuroB:

uc nonbso aaHre KrlrHoMerpa ( c p e dnuu
ypoleHb nodeomorsrcu);
ucnonbsogaHr,€ TpHroHoMeTpr{qecKHX
MeroAoB (aatcoruil y poleHb

nodeomoarcu).

Toranas y cmaHo 6Ka qacoB.

II p e o6p aso oqHue v'ecrroro BpeMeHL{
BO BCeMr4pHoe BpeM.s.

Hcnonu:toeaHue KoMnaca c ueJrbro
onpeAe,'reHnq ceBepHoro u roxHofo
uarpanreHuii.

Cnoxenue u gdqumaHltg yfnoB.

Y,vuoxenue u deneuue (aorcorcuu yDoseHb

nodzomoarcu).

LI puue ue uue rplrroHoMerpnuecroii $ynrqun
TaHfeHca.

Marepuanbr n uHcrpyMeHTbt
Yqac rox  noA  o rKpb r r s rm  He6on  c  n locxo i i

noBepxHocrbro, c Koroporo Br4AHo Corsqe s
corueqHrrii no,'rAeHb.

ll lecr, xorop rr i i  M ox H o tseprn K a,.r b H o
ycraHoBurb Ha n,rocroi,i noBepxHocrl4.

Py,rerra u,ut ,ruueiira, Aocraror{Ho AnnHHafl Arq
r.r:]MepeHrlfl BbrcoTbr i lIecTa n AnlrHbr cauoii
roporroii TeHu c roqHocrbro Ao MfirJ.rHMerpa.

Yacu, noxa:l 'rBalouue Mecruoe BpeMr.

MarHurHuii KoMIIac unn yKa:rare,ru npu6,rn:u-
re"rbHoro HanparlneHr,rr Ha ceeep (rcr).

K,ruHouerp (c p e 0 u uit y p o6e r Lb nod e omoeru).

Ta6nuua luaqeHni i  raHreHcoB yrJ'roB lrJm
HayvHui i  KarbKynrrop (aucorcui ypoeetb
nodeomoarcu).

l,ro6yc HrH Kapra MHpa.

Pa6oque ,'rr.rcrbr.

Kor'anrrorep u cepBep 6a:rr naunnrx yqaunxcn-
yqacrHnKoB rrpofpaMMbr GLOBE.

lloAroroaxa
Onpege,reuue ur{porbl H Ao.nforbr Ballero yrracrKa.

floronopeunocrb c gpyroii urro,roii o BbrrrorHeHrr14
ru:uepeuuii B oAr{H H ror xe AeHb.

llocrpoeuue 14 HcrrbrraHue KnHHoMerpa, HcnoJ'rb3y-
eMoro npu u3yqeHHr{ 3eMHoro noKpoBa rr 6no,roru-
qecKux rlccJreAoBaHr.rfl x.

YcraHosKa MecrHoro BpeMenu Ha r{acax.

f lpu6,ru:nreJrbHarr  oqeHKa BpeMeHH MecrHoro
conHeqHofo [oryAHs.

ll peaaap uren b fl H e ycno B u f,
flponegeuxe 3arqrilq <<Pa6oma c yena.Mu>>.
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llpepnocunxn
B ApesHocrn Sparoc$eH paccqilra,r A,'rrdHy oKpyx-
HOCTr {  3e l r , r n .  [ , r r  o ro ro  eMy  He  npHunocb
o6xoAur l  ee f re[ IKoM -  oH Bocro, ' rb3oBaJ' rc t
reoMerpuqecKr.rMu MeroAaun u ua6opoM yfnoBbrx
Be,ri lqrrH Bo3BbrueHr.rq Co,ruqa, u3MepeHHbrx B AByx
err4rrercKr{x ropoAax - Cuese u A,rexcaHAprru -

orcrolqr{x oAr{H or Apyroro flpr.rMepHo na 900 xrra.
Ha ocHose nporl:rBeAeHHbrx 143MepeHrli i 3parocSeu
or rpeAenHn ,  q ro  A , ' n4Ha  oKpyxHoc ru  3e l t , r u
oocraBnfler 44055 rr',{. Hecrrrorpl Ha ro, qro oH
npeyBennqru Anr.rHy oKpy)KHocrrr r,raHeru ua l-5
rrpoueHroB (ua cauou Aene oHa paeHa 40074 nr'r),
no , r yveHHl r i i  I rM  pe3ynb ra r  r rB , rue rc r l
nopa3llTenbHblM IIpHMepoM Tofo, tITo fcoMeTpHq
H , ' l O f H K a  n O : 1 t s O , ' l t l l O T  C A e n a T b  q e J ' l O B e K y ,

BnaAeruuleMy HaBbrKaM r.r rr3MepeHl{f l  .

B uaue BpeMfl pa3Mepbr 3eu,ru xoporxo r l lnecrHbr.
f lo rn ' ry rc r ,  f lpueMHr lKoM GPS u , rn  rapro i i ' ?  uu
M O X e M  y 3 H a T b  l x 1 4 p O T y  H  A O n f O T y  M e C T a ,  B
K o r o p o M  M b r  H a x o A r 4 [ , r c r .  H o  M o x e M , ' n 4  M b l
orrpeAcnuTb rxlrpoTy r{ AonfoTy ruKO,'rbr, rronb'}yacb
TeMtr MeroAaMr{, Koropbre 6u,rn B pacfloprr)KeHHr{

3paroc$eHa?

[a .  Mr , r  MoxcM r , r3MepHTb  y ron  Bo ' ] nb r [ reHr . r t
Co,ruua n nyHKTe, rAc HaxoAHTcrr Haua uKo,ra. H rl
n y H K T e ,  f A e  H a x o A H r c r  A p y f a q  u K o , ' r a ,  H
orrpeAenr4Tb urHporHyru pa ' rHur ly  McxAy 3rr {MH
n y H K r a M r . r .  P a ' r H u u a  M e x A y  y A B o e H H b r M 1 4
' iHaqcHu t  M  L t  M  aKcn  Ma I  bHb tx  y f noB  t so ' l ub t [ ] eH l4 t l

CorHua  n  3T r { x  AByx  r r yHKTax  Io3 r ]o , r r i e r
orrpeAenrrrb pa3H Iuy M exAy 3Haq eHu rr M H Aon f orbr.
MoueHr BpeMcHr{, e roropui.i Co,ruue HaxoAr,rrcr rl
cavoi i  sr , rcoro i i  roqKe He6oceola.  Ha' rbrBaerct
MecTHbrM co,'rHeqHbrM rronyAHeM; rrpilMepHo B lTo
Bpe M r l I ] b I I O , T H q K ) T C ' I r . r 3 M e p e H H r ,
rrpeAycMorpeHHble B rnase <<Am-vot'Qteprtue Ltcc,le -

t)o6unur>r.

Yuaulnecl co cpeAHuM ypoBHeM rroAfoloBKr.r Moryr
HenocpeAcTBeHHo 143Mep f lTb  y fnb l ,  l l 3 foToBr I r ]
Knr{HoMerp, 0I1ucaHue Koropofo npHBeAeHo r] f,raBe
<<tr4t\ueuue se,vHoto noKpolu u SuoflotuqecKue
uc'c,tet)oeuuu-q>. yqauilecr c BbrcoKr.rM ypoBHeM
ItoAfoToBKu Mofyr paccqurbrBarb yfnoBbre 8e,1il-
T , I I , IHb I ,  U3MCP 'q  Bb ICOTY IUCCTA I I  ANUHY TCHI I ,

or6pacnrnaeuoii ruecrou, c ttprlMeHeHneM TpuroHo-
MerpuqecKr . r x  Synxuu i i ,  Ko ropb re  r t o3Bonr r r c r
t t onyqa rb  6o , ree  roqHbre  pe3ynb ra rb r ,  qeM

u3MepeHilq c noMoulbro Knr{HoMeTpa.

llepeq B brrro,lHeH rreM r.r3M epeH uii Heo6xclAn u o
no3HaKoMI ' lT t ' c f l  c  I ap rHepaMu l I : ]  Apy ro i i
yqac rBy rou le i i  n  npo rpauue  GLOBE uxo , r l r ,
HaxoAqrleiicr Ha paccrorHrrr.r He lreuee 500 rna, u
AOfOBOpr,r rbcf l  c  Hr . rMr4 o Aare I IpoBeAeHII t
coBMecrHbrx  oAHoBpeMeHHbr  x  u :uepeHr i i  l oq
orKpbrrr,rM ue6ou. !,oronopurlcq o6 oroM MoxHo,
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r ronb3yscb  3J ' reKTpoHHo i i  noq ro i , i  yqac rHr , rKoB
r p o f p a M M b r  G L O B E  ( G L O B E M a i I ) .  C , r e a y e r
raKXe of lpeAenr. r rb rxupory u Aonfory eauei i
[ rKo , rb r ,  t ] b rno , ' rHHB r tpaKTr rqecKyK ]  pa6o ry
<<trlsnepeuua c noilotqbto GPS>, noHqrb, KaKr.iM
o6pa ' l ou  r xupo ra  H  Aon ro ra  on r , r cb rBa rcTc l
y f n o B b l M L I  B e J I i l q u H a M H ,  l , l  y M e T b  T o t r H o
ycraHaBnHBarb  MecTHoe BpeMq cyToK Ha qacax .

floqroroaxa u npoBeEeHue gaHf,TnE

Bauu yveHnKr.r H yqauuecr gpyroii ruKo,'rbr BbrnoJ'r-
Hrrcr cneAyrcu14e o[epaurrH :

Bnr6uparor Aary nponeAeH14r coBMecrHbrx
nruepeHni i  Ha orKpbrroM Bo: lAyxe.

OueuHsart.lr tspeMfl MecrHofo co,.rHeqHoro
n()nytrhr  B teHb np()BeaeHur u wrepeHrr i i  ua
orKpbrroM Bo' lAyxe.

TtrqHo ycraHaBnH BaK)T qacbr.

Bbrno,ruqxrr rr3MepeHr{fl Anr.rHbr
o16pacurrraerr,toii ruecrou reHu.

06 u e H n sarcTc q pe'ly,'r brara rt,t u n'r v epeH n i.i
c  yquui lMucr l  lpyro i i  t t tKo, I lh t .

Paccqnrusarcr runpory H Aonrory ,qpyroii
tllKO,'tbt.

CpanHu uarcr IonyqeHH bre pe']yn brarbr.

l4smepenun Ha orKpuroM Bo3Ayxe
B oAuH r . r  ro r  )Ke KaneHAapHbr i i  AeHn,  n  MoMeHl '
M C C T H O f O  C O , r H e q H O f O  I O n y A H r r ,  H a  y q a C T K e  C
r . r ' lBccrHbrMH runpuro i . i  u  Ao, r ro ro i . i ,  yqaunec l
raN4oii  H l  AByx rxKon penrcrprrpyrcr cneAyroruue

A a H H b r e  u a  p a 6 o v e u  n u c r e  A n r i  H 3 M e p e H r , r t
a c r p o H a B U f a u [ o H H b r x  A a H H b r x ,  I p r { B e A e H H o M  r ]
IpHnoxeHr,i l {  K ol l i lcaHHK] 3Tor0 ' ]aHflTufl .

Bucory  BepruKanbHt l ro  uecra .

Hanpan, reHue ( rcxHoc rnu  ceBepHoe)  o16pacu-
saer\aoi. i  uecToM TeHH.

Ituc. G ItS- L-22, Y'tu ulttt ' t '  >t, cr,t u( )J t t t t t( )ulLt( t t: t-M ( p( | r Ln

12:23
12:18
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Puc. GPS-L-23. Yton aosattweuua Contqa, BepmuKaJlbHr>ru utqln

u a ( ) p u3o HnldJl blta t tl 0(3e p.r I n (' tnb.

CorHqa-
I optr3oaTarbBaa
noaepxHocTb

B  r c q e u u e  A n a A u a r r {  M r . r H y r  A o  r r  t l o c J ' r c
H a c T y r r n e H r . l ' r  M e c T H o f  0  c 0 , [ H e q H o f o  1 1 o n y A H t
yqauluecq Ka)KAoii  r .r3 AByx rxKon pcfr.rcrpnpyrcr,
q e p e 3  K a ) K A b r e  q e r b r p e  M H H y r b r ,  c n e A y r c u H c

AaHHbre .

[,rnHy reH rr,  016pacbr l ]aeM oi i  Bepru Kan bH br M
uecToM Ha lrJrocK()i i  noBcpxHOcTr4 'reMJU{.

(To,turo yLruuquect co cpeiHLt,r4 ypostte.\I
no()toft to1ru.,) Yro,r Me)KAy ropu:roHranbHoii
rrnocKoii  noBepxHocrbrc u HanpaBneHHeM Ha
Co,rHue.

Bu uoxere oueHLrrb BpeMr HacrynneHr.ur MecrHoro
conHeqHo fo  nonyAHq ,  Bb t l l oJ . tH i lB  i lHcTpyKuHH,
nprrBeAeHHbre ts rr.raBe <,Am-uocQtepttarc ucc,teio-
gaHu t>> ,  L i J t v  npo l {3 l l oA r ,  B  TeqeHHe
rrpeAu ecr By roureii HeAen r{, n pu 6,r u : uren bH y K)
oueHKy  BpeMeHr ' r  HacTynneH14 f l  MecTHo fo
conHeqHofo nonyAHq cneAylorquM o6paronr.

t r4: ; r r , tepr i ; i re  AnIHy no foprr : : ]oHranr . r  (B
uu , r , r uue rpax )  reH14 ,  o16pacmnaeuo i . i
BepTr{KanbHbrM rxecToM, 14 yfon Bo: lBbr [ reHr. r r r
ColHqa (n rpa4ycax) Ka)Krbre qerbrpe MrrHyrbr B
TeqeHr.re ABaAuaru MtrHyT Ao lt noc,te HacTynneHurr
MecTHOfO COnHeqHOfO nonyAHn. [,U UllnO,rHeHllA
3Tr.rx H3Mepenuii rpe6yrorcq HecKoJ'rbKo qeroBeK.

(Yuat4ueca co cpeduu"u !po6He"M nodcomoarcu.)
OAuH nr yqaqrrxcfl TrqareJ'rbHo
ycTaHaBr'rr.rBaeT KJ'rrrHoMeTp H per-yr'rr.rpyeT
efo nono)KeHr{e raK, qTo6br oH 6lr,r
coBMerrleH c co,ruueu, Ha6nroAar :la
rrflTHoM conHerrHofo cBeTa, npoHr{Karouefo

qepe3 roHKyro rpy6ovr<y KnilHoMerpa,
roropuii oH Aepxr.rr B pyKe.

(Yuanlueca co cpeduu.tr ypo6He.\4 nodcomoaru.)
flpyroii yvaquiicr rr3Mepfler yron, yKa3br-
saeN,r r'r ri Knrr Ho M erpo rra. flo,r n:yrc b K,'r u Ho-
MerpoM, H3Mepbre yfOn Me)KAy
f oprr3oHranbHoii IoBepxHocrbro u
HanpatsneHr'reu ua co,rHue, oKpy|nr.rr]
pe:lynbrar Ao 6,ruxaiiuero rpaAyca.
OIIACHO! He cuorpure nprMo Ha ConHue
qepe:] KnilHor*lerp! 3ro tspeAHo An'd rna3.

OAnH ur yqauruxcfl H3Mepqer r,r orMeqaer
nnuHy reHu, o16pacurnaelroii croqurlM
HenonaneKy BepTr{KanbHbrM rrrecTOM.

Perucrparop BpeMeHr.r, Aepxauluii,rncr
pefucTpauHrr AaHHbrx, crrrlTbrBaeT IloKa3aHHfl
vacon (npevr  cyrox) .  Yeper xaxgrre
qerbrpe Mr.rHyrbr B xoAe 3KcrrepuMeHra oH
npocl,rT yqauef ocr, f ionb3yrculefocq
KnrrHoMeTpoM, i l yqauefocfl , r{3Mepqruulefo
lnnHy TeHH, COO6UHTb pe' lynbraTbr HX
nrvepeuni , i .

P t u'. G P S - 1, - 21. Y, t a ul Ltc t'st, il oJ u t. t\t t o Ltl il& )! k'J t u t t o't ( tn p ( L)l

npt r  npasrnbHoM cosMeq€xf f  nnrHo
conHeqForo  cBera  aonxHo 6bfh  BraHo ha
naaoH,  pyKM

CoBMeqaare

c  ConHqeM ConHqa n

caMoipyKu !

B x,rttHot'.terpe, 14HcrpyKu14r.r no u:lroroBreHr.rK)
Koropof o II pr.r BeAeH br Il D'raue <, Irl :ty r1g y 1 r, :te.\,t H o a o
noKpo6a tr 6uoLtocuqet:rcue uccnedo6uHLta>>, c uenbro
orIrr,rqecKoro coBMeueHu fl ucno,'rb3yercr rpy6o u ra
AJls nrrrbs. He nuraiirecb cMorperb Ha co,rHue
ueper rpy6oqKy Kni lHoMerpa!  3ro BpeAHo AJ' l f l
rna3. BMecro 3roro, Aep)Kr{re Knr{HoMeTp B o.qHoii
pyKe  raK ,  q ro6b r  Bb r  Mo fJ ru  B i lAeTb  r r rTHo
coJ . tHeqHo fo  cBeTa ,  11poH l {Ka rou le fo  qepe3
rpy6ovxy, Ha r'raAoHr,r apyroii pyru (crrl. pucyHor).

O6men pffiyfi braraMu rcMepeHufr
c yLIaLqUMUCH EpyrOU WKOnbt

He :a6yql re npoBepr{Tb,  cMor,Tr4 nx yqauuect
Apyroii rrKo,'rbr nporr3Becrr,r u3MepeHr.rq B ToT xe
KaneHAapHbrfi 4eHl. Ec,ru ogHa rr3 rxKoJ'r He cMon.ra

GLOBE'" 1997 Yqe6ur,re 3anr i rns -  3 l l4cc,re.nosaHurr c novoursn GPS



' i '

- ' * t"

\"ST\J

:

I poBec ru  r {3MepeHr { r  B  cB r3 r r  c  yxyA i l eHr reM
floroAbr, o6e cepnH n3MepeHr{ii c,'reAyer noBTopfiTb
B  apy ro i . i  AeHb .  f l oqeuy?  l l o ro r r l y  r r ro  y ron
Bo3BbrrrreHr.rfl Co,rgua r.r3MeHrerct Ka)KAbtii AeHb no
Mepe BparleHHfl 3eMnr{ BoKpyf Co,rHua.

A e e  u K o J ' r b r  M o r y r  o 6 v e u f l r b c r  B c e M u
nonyr{eHHbrMrl pe3yJrbraraMr,r, H() rpe6yercr, xax
MuHnMyM, coo6ulnrb yqauuMcq lpyroii rrKo,'rbr r.r
i lonyquTb oT Hux cneAyroune AaHHbre.

Bper'ta rotBJ'reHlrq cavoi;i xoporxoii reHn
(e eAuHuqax BceMHpHoro nperrreuu) .

[,ruHy cauoii KoporKoii reHil.
Yro,.t tto:slrureunq CorHua g MoMeHT
norBreHr.rr caMoi.i roporxoii reuu
(.t,uau,luecx co cpeduu.v ypo6He,v nodio-
m)sru) .
Burcory uecra.
Hanpan,reHrre,  B KoropoM o16pacunaercr
TeHb [recra (ceeepHoe n,rn rcxHoc).

l loc,re 3roro yqaulreor o6euX ruKon paccqurbrBator
rxup()ry fl Aonrory rpyroi.i urKo,rrbt.

Onpegenenue wuporu Apyrou wKonbt
Co,. rHue HaxoaHTcrr  nprrMepHo n 150 pru,r ruoHax
KilnoMerporJ or 3erra,ru rr BbrrnrrAlir c 3eu,ru xar
ArlcK c yr,ronoii se,ruqnHoii B nonoBrlHy rpaAyca.
[o; rovy,  B orHoueHnlr  AaHHoro ]aHrrrur ,  MoxHo
AOnyoTl . lTb!  r lTo I lce J ' lyql l  c l lcTa,  HcxoAt l tu l le oT

Co,ruua,  napannenbHu. B , r rc6oi . i  AeHb roAa.  r l
MOMeHT MeCTHOfO COrHeqHOf(') nOnyAH'{, yfon, nOA
KOTOpbTM nyq I  conHeLrHo f0  cBeTe  I t aAaFo ' t  Ha
n o B e p x H o c r n  3 e u , r u ,  n ' l M e H t e r c l  r o J . r b K o  B
' laBncHMocrr l  or  tuuporbr  (o, , t .  pHc.  GPS-L-4) .  Ecnu
tubr cpaBHrlM pe'lyJ.rbrarbr rlrnrcpeHni.i JToro ynrra,
nonyqeHHble B oAr{H r . r  ToT xe AeHb B pa' }Hbtx
Mecl'ax, Mbr MoxeM onpeAe,'rr.rTb pa3Huuy MexAy
rxilpoTaMr.r 3rr,rx AByx nyHKToB.

[|o lrepe BpaueHlur 3eu,rn yfon. rroA Koropblru
co,rHequul i i  cBer naAaer Ha noBepxHocr l  3ev,r r r ,
MeHnercr ;  r ro3roMy Anr roro,  qro6u pe3ynbrarbr
Ha6nruAeHn i i  voxHo  6u , ro  cpanH i l a rb ,  Ba )hHo
npou3BoAr.rrb Ha6nrcAeHr,rfl B AByx nyHKTax B oAHo
L r  TO  Xe  BpeMq  -  B  MOMeHT MeCTHO|O  COIHeqHOfO

nonyAHf . B rrroueHr ruecrHofo co,lHeqHofo nonyAHt
Co,rgue HaxoAnrcn npflMo HaA fo;roBoii r{nn B TaKoM
I IOnO)KeHUU,  B  KOTOpOM y fOJ r ,  nOA KOrOpbrM
co,'rHeqHbre nyqn llaAaror Ha noBepxHoctr 3euru,
copueHrr.rpoBaH c ceBepa Ha rcr. f lpn rrolr ,rrc6aq
pa3Hr.rua MexAy r lo , ro)KeHr.r rMrt  Co,ruqa B AByx
pa:tnlrltHbtx nyHKTax :laBucflT HcKlrcqrrTenbHo oT
pa3Hr,rubr MexAy rxr{poraMu 3rnx fryHKTos. Yro,T,
[loA KOTOpbTM CO,lHeqHbre nyqH naAarcr Ha 3eMlro,
r,r3MeHreTct TaKXe u3o AHt B AeHb, IIO Mepe TO|O,
raK 3el r , rq coBepuaer o6opor BoKpyf  Co,rHua;
raKuM o6pa:ou.  cpaBHr{Mbre i l3r {epeHnr MoxHo
npolt3BonilTb To,'tbKo B oILtH il ToT xe AeHb.

[ , r r  roro, qro6u onpeAeJ'rrrrb rxupory lpyroi i
I I IKOJ' Ib l ,  3aHeCrrTe pe3y. l lbTaTbl  l r : t ruepeHui i ,
f lonyqeHHbre BaMil r.{ yqauuMucfl lpyroii utKo,.rbr B
uecruufi co,rHe.rHmii noJ'rAeHb, ua pa6ovti i ,rncr
An r  pe ruc rpa r l r r i l  t r rHpo rb r ,  onpege , reHHo i i  c
fi o M o rr b ro acrpo H a B n ra u il o H H br x H a6r IoAe H il ir.
f lpocrnrorpure o6pa:eq 3a[o, ' rHeHHoro pa6overo
,'l.Icra, a 3areM BbrrronHl{Te rpe6yeltlre pacqerbr Ha
6,rasxe pa6overo nucra.  Tpe6yeuue orepauun
nepeqncneHbr HH)Ke.

O n e p a q n r r ,  B b r n o , ' r H t e M b l e  c  , u a H H b r M H ,
nonyqeHHbrMr.r  yqaul tNt tcr  xaxAoi i  r r ' |  AByx txKor ' t .

(Y u u ry u e c a c 6 bt c o Ku-\t y p o 6 H e -\,t no d t o m o arcu.)
Pacc.rurailre yron Bo3BbnlreHuq Co,.ruua.

(Yvattluecx co cpednux ypo6He,r4 noi,'omoarcu.)
14cno,r r,'ryiire il 3M epeH H brii yro,r
g0'lRbrueHr.rr Co,rHua.

Paccquraiire :eHurHnrii yro,r (90" - yron
Bo3tsbrueHHq Co,ruqa) (n rpa4ycax).

Paccqlrraiire uuporHyxl pa:lHr.tqy (Rsr vrure
BenltqHHy oAHofo ']eHHTHofo yrna H3
Be,nt rl l tHbt Apyfof o).

Pacqrrrai, ire rxHpory apyroii nrKo,rbr.

Puc. CPS L 25. B.ytLt-vot'or:n, untDon Lt \t. 'Jtoc c(,:t)t,tut(trut
( i tL r  t t  4u .

f lorpc

O n p e g e , r u r e  B p e M f l  H a c r y n n e H u r  M e c r H o r o
coJrHeqHoro nonyAHq Ha ocHoBe cBorlx n3MepeHHi,i.
MoneHr cor . tHel lHoro nonyAHr Hacrynaer,  KorAa
or6pacuuaeMag [ IecroM TeHb craHor]urcq caMoi . i
xoporroii. Ec,ru necxo,rbKo H3MepeHni.i q,ruHn reHH
Aan l l  oAHo  H  To  )Ke  HaHMeHb[ Iee  SHaqeHHe.
nu6epure BpeMq, 6rlrxaiiuee K cepeArrHe flepr{o.qa,
B TeqeHrle KoTopofo Bbt no,'Iyqanx oAHo u To xe
HanMeHbII Iee 3HaqeHr4e Ant{Hbt  reHn.  Bupalnre
3HageHI{e 3T0ro BpeMeHH B eAltHr.rqax BceMtrpHofo
BpeMeHU Ir 3aperucrpr.ipyiire ero ua pa6ovelr lucre
Anq  pe fncTpa r I f iH  pacqe roB ,  B  AonoJ . rHeHHe K
Ipyfr{M pe3ynbTaTaM lrlr.repeHui;i. nporr3BeAeHHbrx
BaMH r,r yqaul,rMrlcr Apyroft ri lKor'rbr.

Bmno , rH r r re  pacqe rb r ,  yKa3aHHbre  Ha  pa6oveu
nrrcTe. Y,{auuecq c BbtcoN}rM ypoBHeM floAfoToBKr{
Moryr  o[pene,Tqrb yron Bo3Bbr[ IeHrt t  Co,rHua,
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BbtIIOTTH{fl Tprrr-OH0Merpr4qecKue orepaqilu, B To
BpeMr KaK Apyfne yqauilecr ucl]onb3yroT 3HaqeHIIfl
yfnoB, IonyqeHHbte c IIOMoulb]o Knr.rHoMerpa.

Hau ueobxoAnlro Haiiru 3HaqeHue 3eHrrrHoro yrna,
T.  e.  y fna r l re)KAy HaI IpaBJ' leHLIeM Ha co ' rHue u
BeprnKanbHoii ruHueii. 3ror yro,r paBeH pa3Hriue
MexAy HanpaBneHuelr  Ha Coruue u HanpaBneHHeM
H a  r e H n r .  3 e H r r r c l n  H a : r b r t s a e r c q  r o q K a .
HaxoAf uaf lc f l  nprrMo HaA ronoBoi i ,  Hetaal rc l r ruo ot
T o r o ,  r n e  M b r  H a x o A n M c t .  Y c r a H o e r e u H n r i i
Beprr,rKanbHo uecr yKa3brBaer Ha 3eHIIT. Tar xax
cyMMa Bcex BHyTpeHHHX yD'roB TpeyfonbHIIKa paBHa
180 rpagycaM r.r HaM r,r3BecrHo, qro oAuH H3 3TIIX
y rnoB  ( ruex4y  Bep r r rKanbHbrM [ I ec ro r l r  t l
ropH3oHranbuoi.i nonepxHocrbro 3er'alu) paneH 90
rpaAycaM, Mbr Mo)KeM paccqr.rrarb teHurHuti. i yro,r,
Bbrrturafl ursecrHlri, i  HaM yron Bo3Bbr[reHrlq Co,rHrIa
H3 CyMMbr AByx He[pqMbrx yfnoB TpeyfonbHHKa,
panHoi.i 90 rpaaycan,r.

l loveuy seo6xoAurrao uaiiru leHurHlri i yro,r'/ Ec,ru
6 r r  C o l H u e  H a x o A u n o c b  H e n o c p e A c r B e H H o  H a
HeSecHt ' r ru JKrrarope (vro npoucxoAur Bo BpeMrr
B e c e H H e f 0  r {  o c e H H e f o  p a B H o A e H c r B r , r r ,  T .  e .
npnNrepHo 2l  r 'aapra u 2 l  ceHu6pr) ,  , ryun Co,rHua
6 u , r r r  6 u r  c r p o f o  n a p a n n e n b u u  u e 6 e c H o r u y
3KBaropy.  B ; rou cnyqae' leuuruui . i  yro, r  6u,r  6u
p a B e H  u H p o T e  T o f o  M e c T a ,  B  K o T o p o M  M b l
HaxoAr l v r c r .  Y ro , r  no ' lBb luJeH l . r s  Co , rHua ,
H'il'r e pe H H ur i.i y q a ufi M HC r apy roi'i rII K0,'r br. r]o'r Bo,.r rr,.l
6l 'r uar'.r cpa'ry y3Harb tt.tHpory :toii tttxo,rnt. Te pt He
MeHee,  Bo Bce Apyn{e AHi l  roAa,  KpoMe 4Hci i  paeHo-
Ae HcrBr,u{ ,  f lo , ' roxeHlre Co,rHua He coBrraAaer c
He6ecuu ru  3KBaropoM,  i l  e ro  nyqH IaAarc r  Ha
3erta, r rc  nor  pa ' rnuqHbrMn yrnaMlt .  Ho n o6oux
nyHKTax, rAe pacflono)KeHu o6e uKo,.rbl, oAHHaKoBo
napannenbHbre nyqu Coruua naAaxlr Ha 3eu,rrc e
oAr{H il TOT Xe AeHb, He'}aBHCr,rMO OT paCnOnO)KeHr.Ul
r r lKo,r .  Tannrr . r  o6pa' rou,  Bbrrr i lTaq ( raxruuecrui i
yron Bo3BbrueHf i r r  Co,ruua r . r3 3eHi lTHoro yfna,
roropr,rii Ha6,lrcga,rcr 6nr s AHr.r paBHoAeHcrBHfl, Mbl
T e M  C a M b l  M  M O X e M  H e  y q n r b r B a r b  B r , r A H M o e
cMeueHHe Co,ruqa, Bbr3BaHHoe o6paqeuueu 3ev,rH
BoKpyr Co,rHua, TaK KaK 3To cMeueHtte oAr.rHaKoBo
Anr Ha6noAare,reii ur o6eux ruKo,'r. f lo:rovy uur
MOXeM OnpeAenr4Tb pa3Hr{uy MexAy lxHporaMU
ruKo,r B ,rro6oii AeHb. 3Haq 3ry pa3HUuy H rxr.ipory
xaue i i  r rKoJ . rb r  ( yxa :aHuy r ,o  Ha  Kap re  v r v l
onpeAeneHHyHJ  c  I oMou . l b [o  npueMHHKa) .  N tb l
I\roxeM paccqt{rarb u14pory Apyroii rrKo,rrbr.

Kopperqnr AaHHbrx

Ha6,r roAareru vz AByx pa3Hbrx r r rKo, . r  N{oryr
r.{3Mepqrb yfo,'r Bo3BbmeHur Co,ruqa B pa3nrrqHbrx
Ha IpaBneHuqx  c  ceBepHb lM uJ lL t  ] ox  H  h l  M
cKnoHeHr4eM, TaK KaK Co,rgqe nepeMerrlaercr rto
oqHoii u,ru ro gpyroii nonoBr.rHe He6ecHoro cBoAa,
B 3aBr{Cr{MOCTU OT BpeMeHr,r fOAa. flOerOrrry MOXer

noTpeooBaTbcs o[peAeneHlre He pa3HHubr, a cyMMbl
3eHurHbrx yD'roB, onpe,ueneHHbrx yqaulr4Mflct AByx
urxo,r, To, raxoi,i pely,rrrar norpe6yercfl B roM u,rru
HHOIvI Cnyqae - pa3Hr4ua nnx cyMMa, - 3aBHclrT
oT  B3a rMOOTHOlxeHr { f l  MeXAy  Ha [paBneHUqMt l
reHefi . or6pacu eaen brx BeprnKaJ'r bHbr Mr.I uecraM H.
lla pa6over"r , ' tucre rrpr{BeAeHa ra6nfiua c yKa3aHxeM
yc,r oul l  i i  cJ' t  oxeHLIt I{ ,r t  LI Bbt I{  I ITaH n q' lH a.t eH i l  i . i
y fn0B.

Borrr.roxuo raKXe, qro Apyraq uKo,.r i l  Hi lxoAurcn u

ApyroM f ionyi lapui l  3eu,ru. B:rou cnyqlg oKOHtri l-
TENbHOC BbIT{I ' ITAHI,IE YINOB IIPI,IBCACT K NOIYLICHIIK)
orpHuarenbHofo  3HaqeHi lq  u luporbr .  ! , r r  ro ro .
q ro6ur  f ionyqHTb roJroxure , ' rnHu i i  pe ' ty , rn rar .
r rpeAcraBbre  ce6e,  q ro  ABe uKonbr  roMeHf l , r r r rcb
MecTaMn.

On peqenen ue Eon rorbr Apyroi a Kon bl
B cnq' ; r l  c  reM, qro Mbr HaxoAttMcg Ha nJ ' raHere,
coBepuarcuei.i nonopor Ha oAHH rpaAyc KaxAbre
q e r b r p e  M n H y r b r ,  o n p e A e n r { B  p a ' r H I u y  M e x A y
' lHaqeHr , r f  Mr {  BpeMeHr . r  HacTynneHr . I ' r  MecTHo fo
c0 , ' rHeL rH0 f0  nonyAHr , ' ] ape f r , r c rp r l poBaHHb lM lJ
yqaulrNrHCl Atsyx r i lKon.  Mbr r \4oxeM Hai i ru pa rHHqy
rvrcxAy AoJrroraMr{ 3Tr,rx ruKo,r. Yqauuecfl o6eux
u K O n  A O n x H b r  p e - f r { c r p H p o B a r b  B c e M i l p H o e
( r p u H n n v c r o e )  B p e M r r ,  q r o 6 u  H  r M e p e H H t
I p o n  ] n o a n n r c b  r ]  o 6 u i c i , i  c H c r e M e  o r c q e r a .
Bu rno r rH l r re  pacqe rb r ,  yKa ' ] aHHbre  Ha  pa6oue l r
, ' rHcre.  Cru.  npurr , tep Bbrno,r rHeHlrr  pacqcroB Ha
o6pa' rue pa6overo,rucra.

B oruorueHur. r  AaHHbrx,  IonyqeHHbrx xaxAoi i  r l r
a By x rx Kon, Bbrn0,'rHr{Te cneAyHluli le one paqlr 11.

CaMaF KopoTKaB
refb 6yAer cKopo
Ha6nntarbcn

I'uc. GI'S-1,-26.
lT.t.ucperrue irut,
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CaMaF KoporKaF s

n a n p a B n e H l e
BpauehuF
(c aanaAa Ha BocroK)
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Onpe4erltre BpeMfl MecrHoro co,rrHeqHoro
nonyAHs (s eAr.rHr.rqax BceMHpHof o
npelreHu).

Bupa:ure 3HaqeHr.rq BpeMeHr,r KaK KonrrqecrBo
MI{Hyr, nporxeArxr.rx c HaqaJ'ra cyrox (lo
BceMlrpHoMy npeueuu).

HafiAure pa3Huuy B Mr4Hyrax MexAy
3HaqeHI,t t Mr.r BpeMeHt{ M ecTHof o corHer{ H of o
no,TyAH q, 3apef r{cTp}rpoBaH Hof o y q arl14 M Hct
AByX IIrKOr.

l lpeo6paryfire pa3Huuy Bo BpeMHr.r B pa3Hr.rqy
AoJrfor (o4uH rpaqyc coorBercrByer
qerbrpeM unuyran) .

HafiAnre cyMMy Aonrorbr naureil uKoJrbr r.r
nonyqeHHofo 3Har.reHr4r pa3HHubt AonroT
ilnu pa3Hlruy MexAy HriMH. B :laBucHMocTlt
oT TOrO, HaXOAflTCT nH ABe UKOJIbI  B OAHOM

nonyuapHr.r r,rJil,r B AByx pa3nr.rqHbrx rroJ.ry-
uap14rrx.

Paccqnraiire Aonrory Apyroii trrKoJ.rbr.
Bce cregynulue $pa:ur orrncbrBalor oAHo rr ro xe
f l  B,TCHI,IC.

Cyrrra cocl'oflT ttz 24 qacoe.

OguH norHori. i o6opor 3eurn BoKpyr csoeii ocfl
3aHr.rMaer 24 qaca.

flouopor 3eu,rn Ha 360 fpaAycoB 3aHrrMaer
24 ,aaca.

llonopor 3eu,ru Ha 360 rpalycoB iaHr4Maer
1440 uuuyr .

flonopor 3eru,ru Ha I rpaayc :raHurtraer 4
MrrHyTbr.

flepeueuleHne Co,,IHua no He6y c BocroKa Ha
3anaA Ha I rpagyc laHuMaer 4 uuHyrlr.

KaNAlre 4 uuuyrrr  3eNlrq [oBopaquBaercq Ha
I rpaqyc noJrrorbr.

Taxnna o6parou, KaxAbre 4 vuHyru Coruqe nepe-
Meuaercr Ha I rpagyc.

Bperua r rMeer BaxHoe 3Har leH14e npn pacqerax
Aonforbr. l lpn pacvere urlrporbr, oAHaKo, ocHoBHoe
lHaqeHr ie l rMeer u3MepeHlre yr , roaor i  Bentr r { t {Hbt .
Yacu c MatrHr.rKoM 6u,ru H:o6pereHbr 3aAonro Ao
caMope fyJ ' I I r py rcuuxc t  qacoB  c  r rpy )K r {HHbrM
MexaHH3MoM. Ho qacu c MarrHr4Kort r  pa6orarcr
H eyAo B Jr eT B O p lr T en b H o H a A B r.r )K y rI e M c q u J'r r,r
KaqarculeMcq Ha BonHax cyAHe. ,{o u:o6pereuul
t racoB, He rpe6oaaBtt l r4x ycraHoBKr.r  MaqrHl . rKa,
MOpqKr.{ MOrnrr oflpeAe,'r.sTb rxHpory, Ho He AonroTy.
3noneq pa:lpa6orru rexHo,rrorr,rr{, r03no,lu nrueii
peut lTL ary npo6,reMy,  onucbrBaeTcr B KHtI fe
<Longitude> (<[o.nrora>) [antr Co6e,ra. (1995 r.,
u:q. Walker Publishing Company, Hrro-tr4opr).

{lr roro, .rro6lr He r,rMerb Aena c Apo6HbrMu
3 H aqeHf i  q  M I . r  q  acoB, 3apef  HcTpr{po BaH Hoe
BceMr{pHoe BpeMs npeo6paryerc-s B KoJ'ruqecrBo
Mr4HyT, npolxeAujee IIocJ're Haqa'.ra cyToK B MecTe,
rAe pacnono)KeHa KaiKAaq u3 ruKoJ'r. HafiAllre

pa3Hr {qy  Me)KAy  [onyqeHHbrMu  3HaqeHf iqMr4
BpeMeHH, .rro6rr onpeAenHTb, cKoJ'IbKo BpeMeHr,{
npoxoAlrT c MoMeHTa HacTynneHr.r_s MecTHoto
coJ'rHeqHofo flonyAHfl Anq yqauuxcx ognoir rrKoJrbr
AO MOMeHTa HacTy[,.teHptq MeCTHO|O CO,.tHeqHOfO
nonyAHfl Anq yqaqnxcr gpyrofi rxKoJ.rr,r. Tar xar
3el r , rq noBopar{} rBaercq Ha I  rpaqyc KaxAbre
4 nuuyru,  pa3Aenr, r re Haf i4euuylo pa3Hnuy Bo
BpeMeHl't Ha qerblpe, .{ro6rr paccql{Tarb yfnoByro
pa3Hr4uy Ao,rfor lByx ruKo,ry B r-pa.uycax.

Haua n,raHera Bparuaercfl r] HanpaBneHuu c 3arra,ua
Ha BocroK. Co,ruue BocxoAr4T Ha BocroKe - 3To
3HaqnT, qTo Mbr rrepeMerlaeMcq, BMecTe c rroBepx-
Hoc rb ro  3en , r l . r ,  HaBc rpeqy  Co , rHqy ,  T .  e .  B
Bocror{ HoM HaIIpaBJ'IeHnr,r. Tar nu o6pa:olt, rr Kona,
.qnq  Ko ropo [ i  r ' l ec rHu i i  co . r seqsu f i  no lAeHr
HacTy [aeT  paHbure ,  pacnonoxeHa  BocToqHee
upyrof i  uKoJ.rbr .  B sasuurNrocr14 or  B3anMHoro
pacI IoJ ' roxeHi lq u lKo' r l ,  HaxoAHTcf l  cyMMa rrnH
pa3Hr{qa :u a.reHr,ri,i pa3Huubr M exAy AonroraM rr AByx
uKon r.I 3HaqeHuq Aonrorbr saueii uKoJIbt c reM,
qro6u llo,tlyt1v15 AonroTy Apyrofi II lKo,lbl.

Kopperqnr AaHHbrx

Ec,u{ :rHaqenue AoJrrorbr Apyroii rrrKoJ.rbr orpuua-
Te,'rbHo, 3Haqrrr, oHa HaxoAr.rTcfl no Apyfylo cTopoHy
HyneBofo MeplrArraHa (qo,rroru 0"). B orou cnyqae,
qro6u nonyqr, r rb no, . roxurenruuf i  pery, rurar ,
rrpeAcraBbre ce6e, uro ABe u.rKo,rrbr noMeHqnucb
MecraMI r .  Ec , rn  :Ha . {eHue  coc raBHr  6o lee  180
fpaAycoB, 3HaqHT, Apyfaq rxKona HaxoArrTcfl rro
Apyry lo cropoHy Me)KAyHapoAHoi i , rnHuH cMeHbr
qar. B 3ToM cnyqae npeAcraBbre ce6e, qro uKonbr
noMeHr,l lrcb MecraMr4, Bbrrlrr{re 360 npagycon u
nonyq i lTe  oKoHqaTe IbHoe  I l oJ . ro ;KuTe IbHoe
3HaqeHHe AonroTbt.

C pa a n e n u e pffiyn braro B, n ony.teH H btx AByM H

wKonaMu

Cesxurecl  c qpyroi i  uxoroft  u o6Menqfrrecl
i lo, ' ryqeHHbrMr,r  pe3ynbraraun. Yro npou:oulo?
Ilpaau,rruo J'rH Bbr paccqlrrarr.t KoopAntaru qpyroli
nroru? Ec,rr.r uer, HacKo,qbKo cyqecrBeHHa Barxa
oulr6ra'/ Moxere J.nr Bbr o6nqcHlrrl ary orulr6ry?
CpanHuva JtLt Barra ouru6ra c ouru6rof i ,
Aon yuIeH H o i i  3p aroc$e H o u npu pacr{ere
oKpyxHocrr.r 3eu,rlr? Ecrn saua oruu6ra cpaBHr.rMa
c oun6xoii Sparoc$eHa, Moxere,ur nlr o6lqcHurr,
[or{eMy e'ro rar?

Bonpoctt u EanbHefiune uccneqoBaHuf,
B reqenue MHorux BeKoB nroAr.r oflpeAe,rqnil cBoe
MecrolloJloxeHr4e Ha 3elt,re c lloMorubto He6ecnr,Ix
re,l (:ne:4, Co,'rsua u l lyru). Yelr ouuqalucr
MeroAbr ApeBHHx oT MeroAoB, KoTopbre rrpHMeHr.rnr4
lrr,r? flpeacraslre ce6e, qro rxlpora r.r Aonrora
qpyrofi IrKoJ'rbr paBHbr Hynrc rpaAycoB, r,r r{ro y Hac
ecrl ra6ruqa gHaqesuii yr"rtoB Bo3BbrueHr4s Co,rsqa
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B MECTHblii CONHCI{HbIii IIOJIAEHb, I,I3MCPfBIII}IXCg B

MecTe pacno,.ro)KeHHq Apyfoii rrrKoJ'rbr KaxAbrii AeHb
B reqeHne Bcero roAa. Ha ocHose rHaveHlli yr,ron
Bo:BbrrreHf lq Co, , rHua r {  BpeMeHrr  HacryrrneHl t f l
MecTHOfO COJ IHeqHO|O  f lO , ' t yAHq ,  r r 3MepeHHb tX  B

, r ro6oi i  ToqKe noBepxHocrr4 3eu,rn,  Mbr MoxeM
onpenenr. r rb Ha[ ILt  KoopArrHaTbt ,  cpaBHr{Baf
i l 3MepeHHbre  3HaqeHr , rq  co  3HaqeHr . rqM14 ,
npl rBe!eHHbrNrH s ra6,r r rue yrnoB Bo3BbrueHHs
ColHqa s lrecrHuii co:-rH€qHbrii nonAeHb B rryHKTe
c uy,renoii urnporoii u Ao,rroroii. Taroi,i MeroA
orrpeAeneHr{r  MecTonono)KeHr,r f l  I IpHMeHf incq B
TCqEHlIC HCCKONbK}IX COT NET. I ,T CTAHOBI, I , ' ICf l  BCE

6o,lee roqHrrM no Mepe u;o6pereHur 6o,ree roqHrrx
qacoB u 6oree roqHrrx MeroAoB u3MepeHuq yfnoB.
M a r e u a r l r r u  n  a c r p o H o M b r  c o c r A B n r r o r
Heo6xoAur r , {ue  ra6 , rnUor  Ha  ocHoBe  IoHrMaHr rn
rr p ocT p a H cT B e H H bl x B 3 a !r M 0 oT H 0 f r' H I,t i,i M e)K Ay
3e r,,r,rei;i H pa:n H LI H br rv u ue6ecH r,t rt tt o6t'ex rau u.
Cucrel ra r , ro6alnHoro no3lrunoHupoaauur (GPS)

Syurquounpyer Ha ocHoBe cxoAHbrx r rpnHuunoB, c
TCM I ICKJ ' I IOTICHUCM, qTO ts I ' IAHMbIC CCTCCTBEHHbIC
H e 6 e c H n r e  r e , ' r a  I : r o i i  c u c l e M c  l a M e H e H b r
1l c K yc cT Be H H bl I\,1 fl c rr y T H H K a M 14, n e peA arc rI r1 M rr
paAn0cl.rrHar.t  bt.

Kax ycranoBurb ro.tHoe BpeMH Ha qacax?

Kax lru of lpeAenfleNr rorrHoe BpeMr cyrox? K
q ncny ncrKoqocry n H br x ucrorr H l.r KoB u H$opr,,t aqu u,
f l0 ' lBoJ ' t t lour , rx .  KaK npaBUn0,  y : lHaTb tspeMf l  c
To r rHoc rb to  Ao  o , lHo i i  ceKyHAbr  .  ( )THoc f lTCq
cJ'reAyrcuIHe.

CurHa,rr,r ror{Horo BpeMeH14 rrepeAarcTcrl
raxAui i  qac paAnocraHuf iqMH u
TC,TCI] I , I3H()HHbIM I I  CTAHUH' M H.

Curua,r u ro'{Horo BpeMeHH nepeAaK)Tca
pa3,. lHr.tHbtMII KopoTKouoJ'tHoBbt MtI
paAl, locTaHut' l f l  Mx.

Kor t r r r rc repHoe nporpaMuuoe o6ecneqeune
coo6ulaer roqHoe BpeMr Io,rb3oBarerqM
cern Internet.

Toquoe BpeMf l  yKa3brBaercr  npr teMHHKaMi l
GPS.

Paguocrauq[l.r r{ T€reBu3lroHHbre craHqr.ru

Mec rg l t t r . r  r eneBH l l r oHHbrM r . r  paA l roc raHuuqM
rpe6yercr KoopAuHaunq ux nepeAaq c fiepeAar{aMfl
Apy r -ux  c raHuu i i  r r  ucnonb ' l ye rv rb rM l r  uM14
rrcroqHr. rKaMr.r  r rH$opnaquu.  f lo : roMy Anr Hrrx
u r l r ee r  oqeHb  6o luuoe  3HaqeHne  H : rMepeH14e
BpeMeHx  c  ro r {Hoc rb ro  Ao  MeHee  r reM oAHo i i
ceKyHAbr. Muorne KoMMepqecKr,re paAuocraHrluu
raxAlri i qac [epeAarcT cr.rrHan roqHoro BpeMeHr.r,
no3BoJ'r grculuii npasn,rrHo ycraH a Bn n Barr, qacbr.
C y u e c r r y e r  H e c K o n b K o  M e x n y H a p o A H b r x
KoporKoBonHoBbrx paAHocraHur, r i i .  nepe4arculnx
I,ICKJ'I}OTIIITCJ'IbHO TOqHOC BPCM f CYTOK.

Crorrro BpeMeHIr yxoAfiT Ha nepeMeuleHne paAuo-
curHana or f lepeAarcueii craluuu Ao lpuelrHuxa?
Er^,qH Bbr HaxoAurecb s 100 xH,roNaerpax oT paAuo-
cTaHr l r . { l r  B r \ {o l r {eHT I IepeAaqr l  c l t f  Hana ToqHof0
BpeMeHI{ ,  curHaJ.r ,  geuxyulu i rca co cKopocrbK)
cnera (3,0 x 10' uerpoe n ceryugy), rpr.rHr{Maercq
Ba[rr . rM paAi lo Hir  oAHy rperb MHrnuceryu4ur ( l
MI l , rnr{ceKyHAa -  I  rbrcqqHar qacrb ceKyHAbr)
r o : x e  M o M e H T a  e f o  n e p e r a q n .  C u r g a , r ,
noc ry r ranuu i , i  u r  r pouKoroBopr r ren r  paAHo ,
pacrpocrpaHqrcuui icq oo cKopocrbro rnyxa (331
Merp B cexyHgy) Aocrufaer Ba[Jero yxa eue qepe3
, 1  MHJ ' t ' r I , ICeKyHAb t ,  eC r ' tH  Bb t  HaXOAt tTeCb  Ha

paccroqHHH I  rnrerpa or  Bauefo paAuo.  Taxur ' , t
o 6 p a : o l r , , r r c 6 a s  o u r u 6 x a ,  A o f r y c K a e M a r  I p r l
ycraHoBKe BpeMeHi l  Ha qacax BpyqHyrc,  cKopee
ucero, 6y4er 6o,qee rHa.{ure,rnHnii. qeM KoJ'rHqecrBo
BpeMeHu, YXOAqUee Ha nepeMeulcHr,re O.rfHa,la oT
paAuocraHur.i lr ao Bauefo yxa.

KomnrrcrepHbre cerr{ cBr3r.l

Bur  t ' . toxere y ' rHarb roqHoe Bpe r \ , r r  Ha crpaHnue
BoeHuo-rnropcxoro (r,rora Cll lA ts cerr{ Intcrnct. no
anpecy ht tp: / / tycho.usno.navy.mi l .  f lporpaurvHoc
o6ecneqeuuc  cBr3H naue fo  KoMbro repa  Ae , rn r
r roroKrr  uuQponnrx AaHHbrx Ha r raKerbr  AaHHbrx,
KOTOpbre  IepeAa toTc , {  I I o  ceTH cBr3H c
i l c l 10 , . r b ' ] oBaHHeM pa3n r {qHbrx  MapupyToB,  Ha
K O T O p b T X  n p o H c x o A r T  H e u ' r B e c T H b r e  3 a A e p x K H
pa ; , rnvHo i i  npoAonxn re r ' r bHoc r r { .  [ I epegava
I IaKeTOB AaHHbrX  3aH l . tMaeT  HCKOTOpOe BpeMf l .
Taruu o6palov,  Mbr He Moxer\ r  6urcrpo u roqHo
orrpeAe,' i l{rb pa3HHqy Bo BpeMeHH Me)KAy MoMeHToM
I I 0 q t s , t e H f i q  ' ] H a L I e H l I t  B p e M e H u  H a  3 K p a H e

KoMfrbrcrepa H r\rorvreHroM rlarrlruecroii nepeqauu
ApyrHM KOMnbK)TepOrrr TOTTHOI-O BpeNreHfr B oTBeT
Ha Bau ' ra lpoc.

Cyuecreyer  rporpaMMHoc o6ecneqeHHe, Koropoe
no3Bo, ' rqeT pefr . rcTpHpoBaTb c noMou_lbto ceTIr
l n t e r n e t  T o L r H o e  B p e M r ,  I e p e a a H H o e  A p y r r . t N l
Ko rv r r rb rcTepoM.  He ro ropue  B l rAb r  raKo fo
frporpaMr\{Horo o6ecne.reHrrq AocTarogHo c;'roXHbr
- Hanpr.r M ep, npotl ' ]BoAr{rcq tl6 NreH coo6ueHrr r M H
MexAy AByMq KoMnbrcrepaMH, f lepeAarcur , rM r . t
ilpr.rHl{ Ma}our.r M, c on peAereHrre M cpeAHef o BpeM eH lr
: ] aAep )KK14  cu rHana .  f l oc , re  pe r i l c rpaqu r l
npoAoJ' r )Krr renbHocr14 raxoi i  laaepxK14.  BpeMf l
3aAepxKr4 npu6aa,r rercr  K npnHnMaeMoMy BaMn
3HaqeHf l rO  BpeMeHr , r ,  I ] epeAaHHoMy Apy f r lM
KoMnblorepoM. c reM, qro6rr orKoppeKTupoBarb
3HaqeHr4e BpeMeHu c yqeroM pa3nr.rrrHbrx 3aAepxeK,
IlponcxoAqrllfix nprr nepeAaqe AaHHbrx IIo ceTU cBq3r.r.

AcrpoHot'tu r.rHorAa rronb3yrorcr Apyrr,rM r.r 3Harr e-
Hlr rMn BpeMeHH -  SBe3AHbrM BpeMeHeM, KOTOpOe
cHHXpoHr{3rrpyercfl c ABuxeHHeM ree:A. 3selAHoe
BpeMq or,'r i lqaercfl rrprrMepHo ua 4 lrnuyrnr or
<rpaxAaHcKoro BpeMeHr{, (r. e. or roro BpeMeHr{,
Koropoe yKa3brBaror  o6uqnrre uacu) ,  Koropoe
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onpeAeJ'tf leTcq Ha ocHoBe Ilo.rtoxeHl{t 3eM.IIn no
orHol l reHr. r rc  K conHr ly .  Toquoe BpeMs MoxHo
y3Harb raK)Ke Ha cneAyrcuux crpaHrruax B cerr4
World Wide Web:

h  t t p : / / w  w  w .  g r e e n  w  i c h  2 0 0 0 .  c o m / t i m e .  h  t m
h t t p :  I  I  w  w w .  b l d r d o c .  g o v / d o c - t o u r /
atomic_clock.  html

Lro6a,rnHa.fl cl,lcreMa rro3r{unoHHpoBaHr{.fl

l , ro6a,r luaq cncreMa rro3nuxoHr,rpoBaHr4r  (GPS)

QyHruuounpyer Ha ocHoBe orcqera BpeMeHu, TaK
KaK KoopAr'rHarbr onpeAenflruTcfl e rrofi ci lcreMe Ha
ocHoBe :HaqeHui i  3aAep)KKH c[ fHarroB BpeMeHr.r ,
nepeAaHHblx cnyTHfiKaMl,t c ycTaHoBJ.teHHbtMu Ha HIIX
TOLIHbIMI{  ATOMHbIMII  qACAMil .  | IO:TOUY t tPi lCMHi lK

GPS rrroxer yKa3brBarb ror.rHoe BpeMq cyroK. l io,ree
cJ roxHo  yc rpoeHHbre  t t p r reMHr . rKn  GPS aaxe
K o p p e K r i l p y r o r  B p e M f l  c  y q e r o M  3 a n e p x K H ,
cgrnaHHoi i  c  nepeMet leHtreM curHa,ra or  cnyrHHKa
AO [pHeMHr.rKa,  TaK KaK paCCTOflHt{e AO CIryTHr{Ka
l,l ' ]BecTHO, r.r Ha ocHoBe 3Tof0 paccToqHufl MoxHo
p a c c q I T a T b  r r p o A o J ' r ) K H T e J r b H o c T b ' ] a A e p x K r . r
( coc raa , r r roue i , i ,  KaK  r rpaBr . rno ,  npHuepuo  67
vu,r , rncexyHq).

Mecruoe BpeMfl r.r BceMr{pHoe BpeMrl

B xoAe Jroro 3aHrrrnr yqaqfiecfl sarueii n 4pyroii,
HaxoArruei ic f l  Ha 6o,r r ruoM paccrorHUr l  r rJKoJrbr
onpe /qe ,1 f l r 0 ' r  BpeMq HacTy I IneH i l q  MecTHo fo
conHeqHOfo rronyAHr, pefr.rcrpr,rpyr MecrHoe BpeMt
c y r o K  B  M o M e H r ,  K o f A a  o 1 6 p a c n r n a e u a r
BeprilKanbHbrM rrrecroM TeHb craHoBurcq car\4oii
r opo rxo i . i .  Ha  ocHoee  3 rux  3HaqeHu i i  npeueHu
o n p e A e n q e r c q  p a 3 H u u a  B o  B p e M e H i l  M e ) K A y
MOMeHTaMr.r  HacTyrrneHi l r  MecTHOfo conHeqHofo
nonyAHq  B  Ba t l r eM r r yHKTe  r {  B  r r yHKTe ,  fAe
pac[0n0)KeHa Apyfaq uKora.

Tar xar Co,ruqe HaxoAnrcq B ' leHnrc (npruo uag
r o , r o n o i . i )  B  p a 3 n u q H o e  B p e M r r  B  n y H K r a x  c
par,ru uHoi.i Ao,rroroi.i, npaBnren bcrBa pa3nu qH brx
crpaH M14pa peutrnu pa3AenHrb rroBepxHocrb Harueii
n , ' r aHerb r  na  24  BpeMeHHbrx  no , { ca ,  uupuuo i i
r r p r rMepHo  15  rpagycon  AoJ ' r ro rb r  rax4u i i  ( 15
fpaAycoB Aor. r roTbr cooTBeTcTByer oAHoMy qacy
Bpau IeHr . rq  3eu , ru  BoKpy r -  csoe i i  ocu ) .  Ta rnu
o6parornr, I l l lorHe Bo3Mo)KHo, qro MoMeHT BpeMeHr{,
roraa Co,rHue aocrr . I raer  Har{Bbrcuei ; i  roqru Ha
H e 6 o c e o a e  ( u o n a e H r  M e c r H o r o  c o n H e q H o r o
no,rygHr) n paiioue Bauleii rrKo,'rbr, cyulecrBeHHo
oT,'ruqaeTcr oT MoMeHTa HacTy[neHr.rr MecTHofo
coJ'rHeqHoro rronyAHfl e pai' ioue 4pyroii ruKo,'rbr.
Kpove roro, Apyraq rxKona Mo)Ker HaxoAr{rbcr B
ApyfoM BpeMeHHoM noflce, r. e. qacbl yl{aql,lxcfl
apy ro i ; i  [ rKoJ rb r  Mory r  t t oKa3b rBa rb  BpeMr ,
o r ruqa rcu leecq  o r  BpeMeHu,  noKa3b tBaeMofo
BaII IHM|T qaCaMU, Ha OAI.{H UII4 HeCKOJIbKO qaCOB.

Tena He MeHee,  yqauuecr  o6enx rxKor. r  Moryr

perrrcrpr.rpoBarb BpeMfl ,  rror ' rb3yf lcr o6uei i ,
oAuHarosoi i  ctrcrelroi i  orcqera. 3ro norsorur
Bbrqr4TaTb oAHo 3HaqeHxe BpeMeHr.r r.r3 Apyfofo,
oIIpeAenflq pa3Hrruy Bo BpeMeHu.

l lo  npnvuHaM rrcropuqecKoro xapaKrepa BpeMr,
onpeAenqeMoe Ha Mepr.rAuaHe, npoxoArueM qepe3
ropo4 lpnueuq s AHr,rnu, cquraercfl BceMI{pHbrM
craHAaprHbrM BpeMeHelr .  Mecrurre noKa3aHr l f l
BpeMeHr . r  Mo)KHo  npeo6pa :ona rb  B  : ]HaqeHr { t
BceMr.rpHoro BpeMeHu, npu6an,rrr lr, ' l .r Bbrqr.rrat
uenoqilc, 'IeHHoe KoJ'i l{qecTBo qacoB, B 3aBHcn MocTH
oT BpeMeHHOfO [OqCa, B KOTOpOM Bbr HaXOAHTeCb.

Ko,rnqecrso qacoB, Koropbre cJreAyer npu6an,r rrr,
K MeCTHOMy BpeMeHI'{ U, ' lU BblqUTaTb tt3 HefO, .{rO6nl

I I o , ' r y r r H r b  B c e M r , r p H o e  c T a H A a p T H o e  B p e M q ,
orrpeAenrercf l  c noMorrlbrc Kaprbr ulu r,ro6yca, Ha
KOTOpbTX yKa3aHbr BpeMeHHbre noqca; MoxHo TaKXe
c[pocnrb  xoro-u l l6yn l ,  KTo : ]Haer ,  Ha cKoJIbKo
q a c o B  M e c T H o e  B p e M f l  o T J ' l i l q a e T c f l  o T
rpr lHBr . r r rcKoro .  Mecrsoe BpeMr  Mo)Ker ' taBncerb
T a K X e  O T  B p e M e H r , r  f o A a  B  T e x  c T p a H a x ,  f A e
npnMeHqeTcfl  pa3nr.rqHoe , lerHee r{ 3r{MHee BpeMq.
C,ryxaqnu aBHaKoMraHnii  n r ' , tereopo,'roraM, KaK
r r p a B r r n o ,  r , r ' l B e c T H b r  M e c T H b r e  c T a H A a p T b r ,  B
cooTBeTcTl i l . tu  c  KoTopbtMH yKa3brBaeTcf l  BpeMf i
cy roK.  Bo, r r runHcr tso  f lp f ieMHr lxon GPS MoxHo
3anporpaMMr.rporlarb tar, vro6r,r oHH yKa3brnar.r.r
MecTHOe i lni l  BCeMr.rpHoe BpeMfl.

Cv. a4peca crpaHuu B cern World Wide Web, Ha
KOTOpbTX yKa3brBaeTcr  BCeMHpHOe BpeMr .

Hacxonaxo roLtHbt nony.leHHbte p$ynbrarH?

Karoea pa3Hr,rua (n rpagycax) Me)KAy uruporoii n
Ao,rroroi.i apyroi.i rrrKo,rbr, paccrruraHHoii Hauu, u
ee <|axruvecKr.rMH KoopAHHarauu? Or qero 3aBr{o,rr
Be , ruq r {Ha  : ro i i  ouu6 r<u ' /  f l onyc r r {8 ,  r { r o  Mbr
rr pa Bun b Ho B br n o,.r H r.r,[ r.r nce a p H S rv er u q ec K n e
onepaqflu, u r]To Mbt [to,'tb3oBaJ.tucb npaBl{nbHbtMtl
tpopna y,rau u, cyulecrBeHHoe cMerleHue KoopA[Har
M0)KeT  f l  B , ' r qTbcq  pe3ynbTaTOM HeToqHocTr . r ,
4onyuleuuoi.i

I lpt{ H3MepeHilt, l A,'tHHbt TeHH,
o16pacunaenoii neprrlra,rbHbrM uecroM l
nprr coBMeuleHun rpy6ovKrr KJ'ruHoMerpa
c Co,rHqeu;
nplr npoBepKe ropr{3oHTa,rbHocrn onopuoi.i
noBepxHocTH It J.t u BepTI{ K aJ.tbHocTlt uecTa ;
npil onpene,rreHr.rH BpeMeHH HacTy[reHuq
MecTHOfO CO,IHer{HO|O nOIyAHq.

Kax onpegeJTurb, KaKoro poAa ouu6xa Bbr3Bana
Aa,rlHeftuee pacxoxAeHue? flpeqcranlre ce6e, vro
M br rrpou3Bo[rr M aKcrrepnMeHr. l lpuroronnre Ha6op
ToqHbrx pe3yJ'rbraroB il3MepeHr,rfi . xoropue lrlr
[onyqunu 6rr s i lnea,'rrHbrx ycnoBr.rrx. Blrro,rHure
pacr{eTbr c r{cflonb30BaHr.reM 3Tux l4AeanbHbtx 3Haqe-
Huii u y6equrecb B roM, rrro Bbr nonyqaere npaBr{nb-
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Hbrii, ToqHbrfr pe3ynbrar. lloc,re 3Toro rrprrroroBbre
Ha6op pe3ynbraroB rr3MepeHut: i ,  co4epxaqui i
ToJ'rbKo oArlH HeroqHuii pe;y,rlrar. Pa:uep ouru6rn
Ao , ' r xeH  6 l t r r  r unuqHbrM A , ' I q  ro fo  MeroAa
u3MepeHuq, roroplri i  Bbr npuMeHq,.lr Ha rrpaKTr.rKe.
Harpu r raep ,  Mo)KHo  Ao6aeuru  HecKo , . rbKo
Mu-nnuMerpoB K 3HaqeHHm !n i lHbt  reHtr  ( rorAa xar
npu6as reHue  100  MerpoB  6u r , ro  6u ,  KoHeqHo .
H e p a r y n n u l v r ) .  B u n o r H l r r e  p a c q e T b r  c
r{cnorb3oBaHrreM Droro Ha6opa pe3ynbraroB r , r
cpaBH14Te  OKOHqarenbHbre  pe3ynbTaTbr  c
nAeanbHb tMH.

l l p o u : e o l r  r a K u e  p a c r { e r b r ,  B b r  n M u r t r p y e r e
ncnb rTaH i l r  3aBr t c l rN rocTH pe3ynbTaTou  uaue fo
SKcnepr . r \ , r eHTa  o r  ou r r6o r ,  Bb r3BaHHbrx
pa3nur{HbrMrr  f ipuqHHaMu. B c, ryuarx BbrrroJ.rHeHnt
cnox H br x 3KCIIcprlMeHroa, rpe6yrcun x 6o,r nruoro
Ko,'nrqecrBa HtuepeHui.i r.r MHoxecrBa pacLleroB,
Mox Ho rroJrb30BArbor KoM n brorepHoii nporpau noii,
H3MeHrr  3HaqeHlut  HcxoAHbrx AaHHbrx.  I IonyqeHHblx
H : l  p a 3 n i l L r H b t  x  H c T O r r H H K o B ,  H  o I p e A e n f l t
pacxoxAeHr rq  oK0Hqa ' t e , l  bHb t  x  pe rynb ra ro t s .
I tb t3btBaeM bre 3TH MH r . r3MeHeHHq N{H.

14ueer nu 3HaqeHue BepruKanbHocrb
ycraHoBKt4 wecra? Kax npoaepurt,
ycTaHoBneH nt4 utecT BepTuKanbHo?
l l poeepu r l  Bep rnKanhHoc rb  yc raHoBKr {  uec ra
MoxHo c r roMorubn ypotsHr.  l l lecr  noxer  6urr
ycTaHoBneH cTpofo BepTi lKa, ' lbHo B n,r tocKocTrr .
HarrpaBneHHoii c cenepa Ha rur, Ho He B n,' locKocrt{,
HarpaBneHHof i  c  eocroKa Ha 3anaA. f ior rouy Hc
ra6ygn re  npoBepr . r rb  Bep rHKarbHoc rb  t r rec ra
ypoBHeM co Bcex OropoH.

Beprn ra r l ua r  J rL rH t l x  o6pa  l ye rc r  H r . . r r bK ) ,
HauHyro i i  r py  l r {KoM.  Ec , r r r  e  Kaqec rBe  uec ra
r{cflonb3yercr orpe3oK y'rroi. i rpy6or, Bbr Moxere
ilpoBepHTb Beprr{KanbHocro rpy6nr, rrorpy'lnB B Hee
rpy3r,rK ypoBHr. Ec,rn rpy6a copueHrxpoBaHa raK,
r{To Hr{Tb ypor}Hfl ToqHo coBIIaAaeT c ee rIeHTpoM
n o  e c e i i  A J r I r H e  r p y 6 u , : l H a q l t r .  B a u  [ r e c r
ycTaHoBJreH BepTlrKanbHo.

Heroropue J.roAr.r laxe He nonb3yrorcfl uecroNr.
Bbrno,'rHtr raKHe u3MepeHuq. OHu npocro noAtselxu-
Ba rc r  Hu rb  c  rpy3 r . rKoM K  KaKo i i -Hu6yqn
rrepeKr.raAuHe lrnr4 BerKe. Ha unur. Ha snrcore or l/
2 uerpa go I l,rerpa Ha4 l,rocroi;i ropuloHra,rlHoii
noBepx-Hocrbrc, AoJ'rxeH 6url cAe,raH y3en unx
: laKperrneH qpyroi i  npeAMer,  or6pacunarcqHi . i
3aMerHyrc reHr.  Paccrof lHr te no Bepr l {Ka,r r r r  or
n , rocxo i i  noBepxHoc r r {  Ao  y3J , Ia  ru la re r tbHo
i l3Mepqercr  r {  perr {crpr{pyercq.  Tel r  He MeHee,
r rp r {MeHeHue  SToro  MeToAa  MoxeT  oKa3arbc t
3arpyAHI{TeJ'lbHbrM B cnyqae, ecJTu cH,'tbHbtil nerep
HaqHeT pacKaqlrBarb HuTb c fpy3r4KoM.

floueuy BilKHa ropusoHTanbHocrb onopHou
noBepxHocTu? Kax npoaepuTb ee
ropuSoHTanbHocTb?
Ec,ru Qyr6or lHr t i i  u , , l l  4pyror i  xpyr , ru i . i  unu
oTKaTbrBaeTcfi B cTopoHy, 3HaqxT, ucno,' lb3yeMaq
noBepxHocrb He ropr3oHra,rbHa.  Cyulecrnyrcr  u
6o,ree roq u rre Nr eroAbr onpeAereHrr q f opH'loHTanb-
HOCTI{ rroBepxH0crfl - HanpnMep, i lcflonb:]yercfl
c  eoi icr  so x r lqxc lcre i i  o6pa:onl r  rar  b nnoc K yK)
ropr{3oHTanbHy}o noBepxHocr s. fopn:oHTaJ'rbHocrb
IoBepxHocTr. r  MoxHo f rpoBepr. rTb u c r roMOUIbK)
ypoBHf l  .  f locrapai i recb ycraHoBHrb ypoBeHb raK,
. r ro6b l  co repxau l re  xHAKoc r l  r py6xu  6u , ru
fl 0 pitr-rJC.rr bH br n poBc pfl er\rt-ri i  no Hepx Hocrr r.

Kan,rq tsoAbr Ha noBepxHocrrr npr.rHr.rNrael c$epuvec-
xyrc cpopuy. Ho yAepxr{Baeror Ha noBepxHocrr,r,
Aaxe  ecJ . lH  oHa  He  cTpo fo  f op r , I 3oHTanbHa .
f l e rep reu ru  H  HeKoropb re  Apy r r4e  x i lMuqecKr le
BCIIECTBA YM CH blxt IK)T I1OBEPX HOCTH0E HATf l  )KCHI, IC

) , i l rAKoc ru .  Oc ropoxHo  r roMec rn le  ue l ro rKy
6rrroeoro crr lpanbHoro f ropouKa s He6orrnuroc
Ko,'u{qecrBo BoAbr Ha noBepxHocrrr. 3rcl AonxHo
I rp r . rBec r r . r  x  oc , ra6 , reHux t  nonepxHoc rHo fo
Harfl)KeHHrr BoAbr, AocraroqHoMy Anfl Toro, qroStt
BOAa Haqana flepeN,reuaTbcrr, ecr.i l{ [Or]epxHocTb He
f opu3oHTan bua. 3rclr M eroA no'rroJ'r rer n poBepurb
fopH3oHTanbHocTb r loBepxHocTr. r  H ycTpaHnTb ee
HAN, . rOH,  eC I l . r  I l b r  r l r oxeTe  nepeNteu laTb  3Ty
n0BepxHocTb.

6o,ree c, roxsui i  MeroA orrpeAeneHr.rx  onopHoi i
r opu ' roH ' ra , rnuo i i  t t nocKoc r r r  r r peAnona fae r
r{cro, ' rb ' }onaHUe AnuHHoi i  rn6noi i  u  nporpauHoi i
r py6 rn ,  noq r l r  no , ' rHoc rb ru  rano , rHeuuo i i
xnAKocrbrc.  [ua yuauuxcl ,  raxAur i i  u  ]  Koropblx
yAcpxrrtsaer oll lH KoHeu 'raroii rpy6ru rax, .rroSnr
x r , rAKOCTb  He  l r b tn f iBanacb ,  pacxoA f lTC9  B
rporu Bononox H bre cropoH bl. He:asnol tt lo or roro,
Ha KaKoe paccrof lHrre oHu paroi iqyrc l ,  Bblcora
)Kr{AKocrrr e rpy6ne, Koropyrc oHu yAep)Kr{Barcr,
ocraHercs oAlrHaxosoii ua o6oux KoHuax.

feo,roru ucflonb3yrcT BapnaHT 3Toro rvteroAa c reM,
.r roSor Bblq B.[ t rb ue6or uu.rori HaK,'roH IoBeDX Hocrr.r
3eM,.ru. OHu npox,ranbrBarcT noA 'rer,,treii uJIr{ no
IoBepxHoc rH  3eMJr r . r  f op r . r3oHTanuuy ro  rpy6y
.u,'tuHoii Ao HecKonbKrrx coreH MerpoB. LI 3alo,'rHqrcT
ory rpy6y noqoii go [o,'roBHHbr. f lo,roxeHue KoHuoB
rpy6u perynrrpyror rar, qro6rr He 3aronHeHHaq
soAoii ro,roeuHa rpy6lr npocMarpuBa,racb c oAHoro
KoHua Ao Apyfofo. Ec,rlr nonepxHocrb 3eMJ'tlt c,tefKa
HaK,lOHeHa, AaXe ecnI yfon HaKnoHa cocTaBJ'tteT
A0nro oAHofo fpaAyca, BoAa nepenbeTgr K oAHoMy
u3  KoHr loB  rpy6n .  Ta ras  rpy6a  c  eoAo i i
rrpeAcraBnfler co6oii [pr.rMep qyBcrBurer'rbHoro
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I
TlorHocrbrc
ocBeuleHHaF
noBepxH0cTb

I p u 0 o p a ,  I o K a ' ] a H r { f l  K o r o p o f o  3 H a q u T e r b H o
H3MeHqrcTCq  IpH  He6Onb lxOM 14 : ]MeHeHUr . r
H3MepqeMofo f lBrreHr. r r .  Bu noxere npHMeH[Tb
3TOT MeTOA,  BOCnOnb3OBaB lx r {Cb  An14HHOi i
npo'lHaqHoii rpy6Koii He6onbuoro AilaMerpa.

Ec,ru ruecr He ycraHoBreH crporo BeprrrKanbHo, r{nil
ecnfi onopHaq noBepxHocTb He fopr{3oHranbHa, IIpH
B b rno , ' tHeH H  H  TpHf  oHoM eTp i l  qec  K  r . r  x  pacqeT0B
Be,'rnqr.{Hbr yfna MoryT Bo3HHKHyTb oril i l6Kil. 3Ta
npo6,,reMa orcyrcrByer B cnyqae u3MepeHnr yfna
BO3Bb t I I l eHHt  co , ' lHUa  KnHHOMerpoM,  HO
onpeAe,'reHtre Ant{Hbt caMoii KoporKoii TeHu 6onee
3aTpylHrrTenbHo rrpx r4crro,.rb3oBaHr.ru Knl.lHoMeTpa.

floueuy KpaH reHefr pasMbtrbr?
Ha6,rrcAare,rb, HaxoArrrtriicr Ha 3en,re x r{c[onb3y-
rouluii Co,rHrIe B KaqecrBe I{croqHLIKa cBera, BcerAa
BUAr.r r  reHrr  c  pa3MbrrbrMlr  Kpaf lMu.  l lor r :yrcr
KOpOTKL|M IIIeCTOM, Bbr MO)Kere He 3aMerXTb pa3Mbr-
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rocTb Kpar TeHu, Ho Hr.r oAHa reHr, or6pacbrBaeMaq
ocBelIeHHbrMil conHeqHbrM cBeroM o6rerrarrau Ha
3enare, He LIMeer r{erKHX KpaeB.

lloueuy? florouy t{ro cBer Co,rHua He HcxoAHr t{3
TOqeqHo fo  uc ro r tH t {Ka .  co , rHeqH l t i i  cBe r
u3J'IyqaeTcq, noqTH paBHoMepHo, nucKoM c yr'ronofi
BenxqilHoii B i lonoBHHy rpaAyca (yr,roear Be,ri lqr{Ha
JIyHlr  novru raKar xe,  qro Aenaer conHeqHbre
3arMeHLtq uHTepecHbtM r  RreHi leM ) .

Tar rcar cMorperb npflMo Ha ConHue BpeAHo Anq
rna3, rrocMorpnre Hoqbrc Ha ilonHyru IIyHy. Cner
orpa)Kaercr  KaK oT ueHrpa,  raK r . r  or  nepxHei i ,
HuxHei' i, npanoii u ,resoii qacreii JIyHu. Becl oror
cBer rraAaer Ha Bac rrJ'u.r Ha rro6oii lpyroii o6beKr,
B CBq3r,r C qeM TeHH Or6paCnrnarorcq o6uexraMH rroA
cnef Ka pa3nIqHbrMr,r yrnaMr.r.

Hanpnlrep, ecnil BepruKa,rnHlri i ulecr slrcoroii s
oAuH Merp 6u,r 6u ycraHoBneH raM, fAe Co,rHrIe
Ha He6e 3aHi lMano 6u n, roulaAb,  oI r rcbrBaeMyro
yrnoM n 45 rpaaycoB, nyqH cBera, npoxoAq[Iue HaA
car rao i i  nepuuHo i i  uec ra ,  ucnycKan Icb  6b r
pa : ]n14qHbrMr . r  qac r rMr r  AUcKa  co rHqa .  " r l yvu ,
HCrrycKaeMbre H3 ueHrpa corHqa, rraAanr{ 6u roA
y rnoM n  4 -5  rpagycoB ,  Ho  nyqu ,  I cnycKaeMbre
eepxuei.i qacrbro conHeqHoro AHCKa, npoxogu,rn 6u
HaA BeprxHHoii uecra noA 6o,ree KpyrbrM yfnoM,
ro rop r , r i . i  6u , r  6 r r  Ha  oAHy  qe rBep rb  rpaAyca
6o,rrure 45 rpagycoe (45,25 rpagyca). C apyroii
cropoHbr,  nyqI I ,  l lc i lycKaeMble Hn)KHei . i  qacrbro
oo,'rHeqHoro ArlcKa, naAanr{ 6or ua onopHyru rroBepx-
Hocrb noA 6o,ree no,rorr.rM yrnoM (44,75 rpaayca).
I Iyvu,  naAarcuIe noq 6o,ree noJ ' rorr lM yrnoM,
Bc rpeqan i l c r  6u  c  onopuo i . i  noBepxHoc rb rJ  Ha
6o,r r ,uren paccrorHHH or  uecra (  1009 r r , tu , r , ru-
uerpon), a nyqu, rraAarcrrue nog 6oree KpyrbrM

Puc. G PS- L-28. K u-ttt '  l ttt< tScrt'ptt.
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yr,'roM, - Ha MeHb[reM paccToqHr{r4 oT uecra (9ll
MHr"r rHMerpoB).  TaKr{M o6pa30M, paccrof lHr . re
Me)KAy KpaeM [oJrHocTr,ro ocBerqeHHofi cornqelr
qacrbro onopHof i  noBepxHocru r {  r roJrHocrbro
gareHeHsoft uecroii qacrblo onopuoii noBepxHocru
cocraBr,rr 18 lrnrrulrerpon (novru 2 canrurr.rerpa).

Taxa r  pa3Mbr roc r r  r eue f i  np r rBoAr { r  K
Bo3HuKHoBeHuro npo6,reu flprr rr3MepeHuu AJnrHbr
resefi. [,runy reHH Mo)KHo L{3Mepqrb qo roii ToqKr,r,
rAe noBepxHocrb noJ.rHocrblo ocBeilIeHa Co,rHqeu,
r { J rH  Ao  Kpaq  nonHoc rb ro  Sa reHeHHof i  qac r r r
noBepxHocrr.r. Ho s css:u c reM, r{To ocBeqeHHocrb
noBepxHocTn Mex.uy 3TI{Mr. r  AByMq ToqKaMr.r
nocTeneHHo 143MeHte rc t ,  y  TeHu  HeT  qeTKo
onpeAeneHHoro Kpar. Crapafirecl r. i3Mepsrb EnilHy
TeHrr rrpuMepHo Ao cepeAr{Hbr pa3MbrToro Kpar reHfi
- 31'O nO3BOJ'[rT i lpOLI3BOAIITb I]OqTI.t TOqHbre
fl3MepeHuq yrnoB.

Ec,ru qeroseK, npoH3Bogruru i . i  r , r3MepeHur Ha
rrnaH ere, rAe y rn o Bar tseJ.rr.r q r.r Ha Co,l H ua
cocraBJrfler 45 rpagycon, cra,r 6rr u3Mepqrb AJ,rnHy
TeHU AO nOJr-HOCTbIO OCBeUIeHHOI-O Kpafl TeH14 r{,rilt
AO nOnHOCTbTO 3areHeHHOfO Kpafl TeHr4, a He AO
cepeAHHbr pa3Mbrroro Kpaf l  TeHn,  onrr6xa npn
r{3Mepenuu yfna Bo3BbrrxeHur CorHqa noua 6rr
cocraBurb Ao qelBepru rpaAyca. Ecrn rpe6yerca
onpeAe,'rr.rTb rur.rpoTy rryHKra. orcTosrqefo Ha 500
K M ,  T a K a t  o u n 6 r a  B  r , r 3 M e p e H H l r  y f n a
coorBercrByer ouu6xe e 26 r f i ror ' , rerpoB npn
pacqeTe paccTorHr,rfl MexAy tryHKTaMr.r.

3ra npo6,reua He cyuecrByer B orHorxeHlrr.r 3Be3A.
Hecuo rp r  Ha  ro ,  r r r o  3Be3Abr  o fpoMHbr ,  oHH
HacTonbKo aaneKH. qTo IIX Kaxyulaflct yfnoBaf

Puc. GPS-L-29. Bsau,+ttrte noro)KeHue Cotn4a u 3ettru a
pa:tH)e 6pe-ut ail)u.

Be,rrr{r{r4Ha cocraBrser MeHee oAuoil cerynAbr Ayrr.r.
floarolry, nporl 3BoAt HaBHrarlr4oHHbre Ha6,rrcAeH lrr,
3Be3AbI MOXHO CqI4TaTb TOrreqHbIMH LICTOqHltKaMIt
cBeTa. Kpolre Toto, B KaqecTBe TorrKr4 oTcqeTa
MoxHo r{cro-flb3oBarl nepxulrii ll,rn Huxuufi xpaii
coJ'rHeqH oro Ar{cK a. Irl n crpyueHrbr. no3Bo,rr t}oun e
rrpon3BoAHTb TaKr.re roqHbre r.r3MepeHr{f, c rroMorrlbro
He6ecHbrx re,'r, Ha3blBarorcg ceKcraHaMu.

MoxHo  ro , . r y r r l l r b  l r : o6paxeHne  Co , rHua ,
roJ . rb3yqcb  KaMepo i . i - o6cxypo i i .  f l po rxHHre
6y,rannoil MaJ.reHbKoe orBepcrue B anroMr.rHueBoii
So , r r re .  Ygepxnna r  $o , r l r y .  ocBerqeHHyro
Co,rHqen, HaA nnocKoft, oKpaueHHoft s ceer,rnri i
uBer noBepxHocrbro, Bbr yBr{Ar,rre nepeBepHyroe
n3o6paxeHne  Co , rHqa ,  o ro6paxeHHoe  Ha  3 ry
noBepxHocrn.  3ro xopouui i  cnoco6 f ionyqeHr{ f l
u:o6paxeuuii co,rHequux rrflreH l,r,.rH cJ'rexeHur 3a
CO,' IHCI{HbIM 3ATMEHIICM.

l4Hor4a J'n{crBa AepeabeB o6paryer ne6o,'rluue
orBepcrlrf l, u naqarcull i i  qepe3 HHX corHeqHlri i cser
rroKpbrBaer 3eMJ.rro He6on buH M14 Kpy )K K a M lr cBera.
Bo npelrr coJ.rHeqHofo 3arMeHHfl MoxHo 3aMerr.trb
Ha 3eM,Te cepnoo6parHue oro6paxeHr.r f f  qacrn
Co,rsua, ue rarpuroii IyHoii. Ec,ru eur HaxoAurecb
nog rycroi.i rpouoi;i ,Teca Hoqbrc r.r Ba[rn r,rra3a
r rp r rBb rKnH K  TeMHoTe ,  Bb r  MoxeTe  3aMeTuTb
oro6paxeHHbre  Ha  3eMJr ro  qepe3  o rBepc rn f l  B
n n c r B e  q e r K H e  c e p r r o B n A H b r e  I t l o 6 p a x e H u l t
Heno,rHoii JIyHu.

floueuy HenfiH onpe4enurb aupory, c4enaB
)EHO U3MepeHUe yrna BosBHWeHnfr cOnnUa?
Conepuar o6opor BoKpyr Co,rHrla. 3eu,rr nepeMe-
uaeTcq  c  3anaAa  Ha  BocToK Ha  paccTo f lH r . rH
npuMepHo 150 rulr,r,ruoHoB Kr.r, 'roMerpon or Co,rHqa.
flpu ororr,r ocb BpaueHHq Haileii rrJlaHerbr HaK,rroHeHa
npuMepHo  Ha  23 , -5  rpaAyca  no  o rHoueH i l r c  K
rrJrocKocrr.r ee op6urtr. f lo:ror,,ty, rorAa 3eN.r,rq
Haxo.qr{Tcfl c oAHoii cropoHbr or ColHrla, co,rHeqHlrii
cBeT rraAaer Ha rroBepxHocrb ceBepHoro nonyuapilt
loq 6oree KpyrbrM yr-J.roM, qeM Ha rroBepxHocrb
rcxHoro nonyuapnf l .  B e: ro BpeMf l  B ceBepHoM
nonyilapHt{ HacTynaeT J'teTo, a B rcxHoM - 3t{Ma.
flo uepe nepeMerueHr.{q 3eMrrr.r K rlporr.rBono,roNsoft
cropoHe op6uru BpeMeHa roAa MeHflForcq. Jlero
Hacryrraer B rcxHoM nonyuapuil, lr ua6lrcAare,rt,
uaxoAsuluricr B roxHoM fionyuapru, sr,rAur Co,']Hr{e
noA 6o,ree KpyrbrM yr,'roM.

C uar,roHolr oclr BpalueHr.rs 3eN{,u{ cBfl3aHbr HeKoro-
pb re  reo rpaQ l ruecK l te  r r  ac rpoHoMr . rqecKue
onpeAeJ'reHur. Cenpnrrfi (aprruvecxuft) u roxHurii
(anraprravecrra i i )  nolxpHbre Kpyrn HaxoArrcr ,
coo rBe rc rBeHHo,  Ha  r x t rpo re  23 ,5  rpagyca  no
oTHOUeHr,i lO K CeBepHOMy 14 FOXHOMy nOJrnCaM.
Haquuaq c aroli rilnporbr 14 Io caMoro lo,'rloca Ha
rrporrxeHr.rn sceft sur\.rlr He BocxoAur CorHrle.

s
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21 Mapra
BeceHHee paBHoAeHcrBfl  e

nero 1 5 4  M n H .  K M

TpontrK
KO3epOra

U.5 CBETOBbIX
MqHYT

21 v0HF
tlerHee
conHLle'
cToflfl {e

21 ceHrB6pB
OceHHee paBHoAeHcrBve
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T p o n n r u  P a r a  n  K o l e p o r a  H a x o A q r c f l ,
coorBercrBeHHo! Ha ur.rpore 23,5 rpanyca K ceBepy
Ir K lofy or 3KBaropa. To,rlxo Haqr{Hafl c :roii
rxrrporbr u Ao 3KBaropa MoxHo Ha6nroAarb npoxox-
AeHne Co,rHua qepe3 caMyrc BbrcoKyro roury He6o-
cBoAa.  B cenepHon i lonyuapui l  caMoe 6o,rnnoe
Bo: iBbr [ ]eHne Co,rHua o6uqHo Ha6,r rcAaercq 21
urcHq. B HJ)KHoM rronyuapuu 3ro npoilcxoaur 2l
4exa6p r .  B  cenepuoM r ronyuapu r {  J r r , r  nHr ' r
Ha3brBaruTcq,  cooTBeTcTBeHHo, AHrMr.r  neTHefo H
3HMHero  conHuec ro rHr i f l .  Ha6 , r ruAare , r ru ,
HaxoAquleMycr Ha 3KBarope,  Co,rHr le Ka)Kercq
HaxoAlu lnMcr nprrMo Hag ro, ronoi i  npnuepHo 2l
Mapra H 2l ceurnlpst.3rn AHll Ha3brBarorcq AHqMU
BeceHHefo r{ occHHcfo paBHoAeHcTilq.

B  , r ro6o i i  r oqKe  Ha  roBepxHoc ru  3eu , rn  y ro , r
uo'lnbrueHtrfl Co,rHua rl ' ]McHqcror o Ka)K.qbrM AHeM
lu TeqeHUe Bcefo foAa, n0 Mcpc cMeHbr BpeMeH foAa.
flo:rouy, ec,rn 6u yqauneor saureii rrKo,'rbr npon ]-
BoAHnu rr3MepeHne yrna eo3BbnueHnrr  CorHua e
oAr{H AeHb, a yqautuecr Apyroii rrrKo,lbr - n qpyroii

AeHb ,  pa ' lHHua  MexAy  y fnaMu,  r1 ' rMepeHHbrMr , r
yqaulnMr,rcq o6eux uKo, ' r ,  o6rrcHs,racn 6u He
Tor.rbKo ruuporHoii pa'rHurlei. i MexAy rryHKraMr,r, B
KOTOpbTX HaXOAqTCT 3TH rUKO,'rbr, H0 H pa3nHqHbrM
s o ' l B b r u e H r { e M  C o , r u u a  B  p a 3 n r r q H b r e  A H i l .

I ' ttc. GI'S l. -10. .)n nc1;ttttt 'rrtrt 3punttxr|x'tttt.

f l p o u c x o 4 r r . r l e e ' ] a  o A H H  c y r K H  n e p e M e r r e H u e
CorHua  r ro  He6ocBoAy ,  cBq3aHHoe  co  cMeHo i i
BpeMeH roqa  ( c  o6pau leHue l r  3e l r , r n  BoKpy r
ColHqa), cocraBJ'rqer MeHee oAHoro fpaAyca.

Kar slrcoro noAHr.rMaercr Co,ruqe no ue6ocnogy
JIeroM n :lrmori B pa3nuqHbrx roqKax rroBepxHocrr.r
3eu,ru? Ha oxnarope'? Ha ceaepuona no,rrcce? Tanr,
rAe Bbr xuBere? Acrpououu pa:pa6ora,rlr ypaBHe-
Hi lq,  ro3Bontrcuue Mone, ' tHpoBarb ABr. r )KeHr.re
He6ecHux re,r. 14uercrcfl KoMrrblorepHbre rrporpaM -

Mbr, B Koropbrx 3Til ypaBHeHr.rfl i lcnoJrb3yroTcfl Anfl
pacqera no,roxeHLI f l  Co, tuqa,  , r lyHrt  u Apyr14x
ue6ecHnx rer  c  roqKu 3peHr.r f l  ua6rroAare,rq,
HaxoAflrrerocq e ,'rrc6or\4 rryHKTe s ,rrc6oe BpeMr
foaa t{ cvToK.

ColseqHlrii cBer, flaAarouuft ua 3eMJ.rro neprreHAr.r-
KynspHo ,  Hece r  oKoJ ro  1000  Ba r r  co rHeqHo i i
3Heprr,ri l  B pacqere Ha raNAnrii KsaAparHrri. i Naerp
qpKo ocBeqeHuoii lonepxHocrr.r, T. e. cro,'rbKo )Ke,
cKonbKo  cse roeo i i  SHepr r . r i l  r . r 3nyqanu  6 l r  l 0
o6uqHux (100-earroeux)  a, rerrpnqecKr{x, . raMrr ,
r r o A B e u e H H b r  x  H a A  l x n a 4 p a r H u u  M e r p o M
rroBepxHocru. f lpn JToM nrrouaAb notsepxHocrr.r
Hauei.i rr.raHerbr oqeHb BeJlrlKa. Co,rHequlri i cser.
naAarculuii Ha noBepxHocrr 3ev,ur s 6e3o6,,raqHnrii
AeHb  noA  y rnoM 45  rpaqycoB ,  Hece r  700  Ba r r
JHepr i ln  B pacqere Ha KBaAparHui . i  uerp.  3ro i i
pa :Huqe i . i  B  Ko , r r rqec rBe  co , rHeqHo i i  :Hep run
o6'r, g cH g rcrc fl H a6,'r roAae M br e re M rreparyp H br e
l.r3MeHeHHfl, npol4cxoAflruue no Mepe cMeHbr BpeMeH
foAa.

Kax npoaogun cBofr gKcnepuMeHT
SparocQeu?
3paroccfeu. rpeuecxuii yveHrri. i, xH,r B rpcrbcM
BeKe Ao uauei i  :pu.  Ou ' laMerrr , r ,  r r ro B oAr lH
onpege , reHHu i i  neHb  foAa  MoxHo  B r . rAe rb
oTpaxeHr,re c0,.rHeqHO|O cBeTa oT rroBcpxHocTr.r BOAbr
n r , ry6orou KonoAr le,  HaxornBueMc,{  B ropoAe
Cnena,  n Ernl re,  r .  e .  qro B 3ror  geHr Co,ruqe n
CueHe  HaxoAunocb  np r rMo  HaA ro , roso i . i
Ha6,rrcAarc,rq. B :ror )Ke AeHb 6u,r ruare,rruo
r{ ' }MepeH yron no3BbrueHr.r f l  ColHua n ceBepHoM
rroprorroM ropoAe Erunra,  A,rercaHqpnn.  L iu, ro
o 6 H a p y x e u o ,  q r o  p a ' ] H l { u a  M e x A y  y r n a M i l
Bo'lBbrueHr.rq Co,rHua, ua6,rrcAae r,,t lrMH s 3Tr,rx AByx
f opoAax, cocTaBJr fl , 'ra n srr{Aecr Tyrc Aonro o Kpy x -

Hocrn,  r .  e .  npnMepnol ,2 fpaAyca.

3pa rocd reH  3a r r , r a rH , . r  Apy roMy  qenoBeKy ,
KoropoMy oH fiopyqun nprrArn tteuKoM u: Cueuu
s A,'rercaHApr4K) H r{'rMepr{Tb paccrorHne MexAy
3ruMr.r ropoAaMr.r, Koropoe cocraBH,.ro 500 craauii.
OgHa rpeuecKaq craAuf l  paBHr{nacb npuuepHo 185
MerpaM,  nnu  601  $y rau .  Tan  ra r  HaHqrn r i . i
3paroc$eHoM qeJ'roBeK uara,r f lprMo Ha ceBep, tto
Mepe  e fo  I I epeMeIueH i l q  H3MeHqJ ' I acb  To ' . t bKo
uupoTa, Ho He Ao,.tfoTa.

3 u a q  p a c c r o r r H i l e  M e x A y  A B y M q  r o r r K a M i l ,
ne)Kaulr . rMr{  Ha oKpy)KHocTrr ,  r , r  Benuqi lHy yfna,
onilcblBaeMofo 3Tr4Mr.{ AByMq TOqKaM}r r,r ueHTpoM
oKpyxHocTr . r ,  MoxHo  paccq r4Ta rb  An r {Hy
oKpy)KHocrx. Ec,ru gorycrr,rrb, rrro 3ernr,rq Kpyuaq
(a uexoroprre yqeHbre, BonpeKu nereHAaM, 3Hanu
o6 erolr r B ApeBHocru), nroxno onpeAerTUTb AJ'rHHy
o K p y x H o c r n  3 e u l n  H a  o c H o B e  u u $ o p l r a u n u ,
ro , ' r yqeHHo i i  3pa rocQeHou .  3pa roc$eH
or rpeAenun ,  q ro  An r . rHa  oKpy )KHoc ru  3eu , rn
cocraBJ'rrer 250 rnrcsq craAufi, unu 44055 rna. f lo
coBpeMeHHoii oqeure, AJ'rrrHa oKpyxHocrr{ 3enlr.r,
B cpeAHeM, cocraBnrer 40074 xr'1. Taruna o6pa:ou,
3parocQeu Aorrycrr.rn ouru6ry, paBHylo npr{MepHo
I 5 lpoqeHrarnr rtony rteHHoro pe3yn brara. Yq urll saq
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ypoBeHb TexHHK14 u HayqHbrx 3HaHHr,r,  cyuecrBoBaB-
u lH i i  B  e fo  BpeMq,  BecbMa 3aMeqarenbHo,  r r ro

3paroc$eHy yAa,'rocb cAenarb raroil srrsog.

Mero,qlr, cxoAHbre c reMtt, Koropbre r{cnonb3yrorcfl
B  Ha rxe  BpeMq,  pa rpa6a rn rnanucb  B  TeqeHHe
crorerufi ,rtIoAbM rr. :aHH MaBurrMucq Hasurauueii Ha
cy[re, Ha Mope, B Bo3Ayxe u B KocMoce. CercraH -

nepeHocuoir  reoAo, .u. {T -  ucnoJ ' tb3oBaJ' rcq Ant
r.r3MepeHr4l yfnoB Bo3BbrueHilq He6ecHltx re,r g
HaB i l f au r roHHbrx  uennx .  Cexc raH  HanoMr rHaer
caMoAe , ' t bH l t i ; i  x , r r tHo r r l eTp ,  Ho  To r {HocTb  e fo
roraraHuii ropa'lAo Bblue. f lpanu,rnHo rronb3yrcb
ceKCraHoM,  xpoHoMerpo l r  ( r ovHuuu  uaca l ru )  n
B br q i l c, 'r uren bH br M Ir ra6,r tt ua rt n. H a6,'I lonare,'I l
M O X e T  O n p e A e n r T b  c B o e  M e c T o I o n o x e H H e  c
TOqHOCrbrc AO AByX Kf l rOMerpOB s,r rc60i i  r0qxe
' re r r , |Ho i i  r oBepxHoc r r ' r .  [ i o l ee  noqpo6Hyx r
nH$opvaq l rK )  c r l r .  B  exe roAHo  o6Honrqe l r c l r l r
HaBr{raurloHHoM cn paBoq Hu xe HaraHue,ra [ioyAr v a
<<Anterican Practical Navigutor: An Epitome o.f
Nav igu t i on>>  ( .<<Auepurun t ruu  Hu tJu iL tmop-
npurmur>>), nrq. O6opoHHoro KaprorpaQuvecr<oro
yrrpaBneHnr CI IA,  r .  t ierecAa,  urrar  M:pn,reHg
(H'r .uaercq c 1802 r . ) .

Yqauluecfl Moryr Haiiru Aoro,rHrrre,r bH bre cBeAeH H rl
o6 3paroc$eHe B cerlr World Wide Web.

flpyrne Bonpocbt
14uexrr ,.rr cMbrc"q flonyqeHHbre HaMil pe'|ynbrarbr
n rrt,I epeH ttii'? [4 n e,r tr,'r I c M brc,'r npo Mex yro tt H bte II
oKoHqarenbHbre pacqerbr H r.rx pe:lyr.rbraru? Ec,rH
HeT, MOXeM ,ru.t Mbl BbttcHIITb, noueuy'/

Paccquraiire KoopAttHarbr eauei.i rr]Ko,rbr Ha ocHoBe
AaH Hbrx, IonyqeHH br x y LI a ulu M r.tc r Apy roii ur Ko,' l br.

Kar urueHr,racr, 6ur rnfiHa reHr4 BeprnKa,'rbHofo
[recra Ha rronncax n,raneru'? (Orner: AnrrHa reHx
6nr,ra 6sr oAnHaxosoii eecn 4eHr.)

B xarue AHn roAa Ha6,'rruAarcTcq caMbre KoporKxe
I t  caMbre n, ruHHnrc teHl t 'J

flepeueuanrcfl Jut reHu B tsocrorlHoM r.r ' la[aAHoN{

HanpaBJ.reHrtqx'? fleper'reurarcTct, Ho He HaN{Hofo.
Ha6,rrcnaercq r'rrr 3Haq fl Te,qbHoe il3MeHeHr.re An nH br
TeHu rr,rn yrna Bo3BbnxeHuq Co,'ruqa s reqeHne 20
MrrHyr Ao r{ nocne no,ryAur? Ha6,rroAarorcr, Ho
He6o,rlurue? Ec,ru y Bac ecrb BpeMq, H3Mepbre 14
3aperucrpr{py i i re  n:veHeHr,rq,  rpoucxoAqr{ne B
TeqeHUe HeCKO,r lbKl lX qaCOB.

b
s
\
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Puc. GPS-L-3I .O6pase4 pa6oueto Jtucma Dna pecucmpa4uu Jre:tyrbmamoa acmpoHaluioLluoHHbt.( u:,uepeuui

AcrpoHaBuraqun
Pa6oqufi rurcr p.nn perrrcrparlm pe3ynbraroB r,t:vrepenHfi

l4un, $aunnu+l lNopgan Mannr

Aara: 19 anpenn 1994 r.
fiaxxste perncrprlpy]orcn B reqeHne 20 uuryr Ao h nocne npu6nusurenrxoro MoMeHTa
HacTynneHnF MecrHoro corHeqHoro nonyAHF

Hanpaanexue reru

@rnt o*"0.

(o6BeA[re KpyxKoM oAHo
HanpaBneHfie) a

Paaxnqa no Mecrxoe ePeun
cpaBHeHuK, cyroK

c MecrHbrM nonyAHeM (,racoB, M14Hyr)

Pynerxa unn nunehra

[nnxa reru
( M M , |

4 5 4

4 5  I

4 4 8

4 4 6

4 4 6

4 4 5

4 4 6

4 4 7

4 4 9

4 5 1

4 5 5

Knunoverp
(ronuxo gnn yqaqIxcF
c0 cpeAHhM ypoBHeM

nogroroarr)

Yron eo3aururexnR
Conxqa

(rpaAycoE)

Ao uecrnoro nonyAHR 1  1 :52

1  1 :56

12 :00

12:04

12:08

1 2 : 1 2

12 :1 6

12:20

12:24

12:28

12:32

(M14HyT)

- 2 0

- t o

- 1 2

- 8

I

t o

2 0

4

0

A
Tpnronoverprn

(ronuxo [nn yqau]!4xcr
c Bbrc0Kr4M ypoBHeM

noAroroarn)

Brrcora uecra
( M M )

Y]

[1pn6n. vecrnurr nonAeHb

flocne uecrnoro nonyAHF

6 5

6 6

6 6

6 6

6 6

o o

o o

6 6

o o

6 6
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AcrpoHaBuraqun
Pa6oquft nucr ilnfl perr{crparlur pe3ynbraroB ruuepeuuli

l4un, $aunil  f l i
Aara:

llaxrure perhcrpr,rpyrorcR B Te'{eHre 20 MxHyr ao H nocne npn6nusurenuxoro MoMeHra
HacTyn,|eHuF MecTHoro cotHeqHoro nonyAHR

Hanpaenexue rexu

(o6BeElTe KpyxKoM oAHo
HanpaBneHue)

CeaepHoe Hnr nxHoe

Mecrxoe apeun
cyroK

(vacoa, vnnyr)

[nuxa rexu
( M M )

Knnnouerp
(TorbKo AnF lvau{nxcn 1
c0 cpeAHnM ypoBHeM

noAroroBK14)

Yron eogeurueHuR
Conxqa

(rpaAycoB)

Paexuqa no
cpaBHeHxlo

c MecTHbtM nonyAHeM

(MhHyr)

!o vecrnoro nonyAHfl - 2 0

1 6

1 2

8

flpr6n. uecrnsri  nonAens 0 TprronouerpnR
(TonbKo AnB yqau[xcfl
c BbrcoKr4M ypoBHeM

nogroroarn)

Bbrcora urecra
(M Ni l)r&l

flocne uecrnoro nonyAHF

4

B

1 2

1 6

2 0

Pynerxa unn nnnehxa
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Puc. GPS-1,-32. OSpose4 pa6oueao ru(nut lnn acmponacutulluoHHtrx pacqentol wupontr>r

AcrpoHaBuraqtln
Pa6oqufi nucr Ann pacqera rxrporbr

l,ftun, !>xopgau A(anux Aara: 19 anPena 1994r.
Haua uxona

Pacqer yrra aosesruerun Cont4a yron Bo3BbrueHun Connqa = apKTaHreHc [esrcora uecra (vv)/ anr,tna rer"rra (urvr)]

(TonbKo ann yqaulnxcn c BbrcoKuM ypoBHeM nolqroToBKtr) yron Bo3BbrLUeHtrH Conxua - f 6d___-]1r papycoe) f- 625l(rpaaycoe)
vqaullecB c BbrcoKt4M ypoBHeM noAroToEKr4 hcnonb3yroT paccqrraHHbrtr yfon
Bo3BbtueHxs ConHua Bo Bcex  pacqerax .

Pacver aexnrxoro yraa 3eH[rnbt!4 yron - yron np[ Bepul[He rpeyTonbHuKa.
Ecnr Conrqe Haxoar4Tcfl Ha He6ecHoM 3KBaTope B MoMeHT BbrnoflHeH!4F 143MepeH!414, 3eHr,trHbrH yron coorBercrByer ufipore

3eHurHbti yron 3eH[THbtt yron
Hauet  uKotb t  Apy to i  ukonb l

3eHilrHbli, yron = 90 (rpasycoa) - yron Bo3BbrureHus connua (rpasycoe) l--za l(rpaaycoe) l-Z2s--]|tpaaycoa)

Pacqer pa3Hr4qH unpor Tax KaK li3MepeH[F yrna Bo3BuueHilF Conrua npor:eoasrcn B oAr H ]4 Tor xe AeHb, pa3Hhqa MexAy 3eHurHbrMr4 yTnaMr
nO3BonFeT onpeAenrTb pa3Huuy MexAy uxpOTaMu HaLUei/ t4 Apyroi ulKonbt.

t-T5- (rpaAycoB)

B cnyvae nonylreH!4fl orpHuarenbHoro pe3ynbrara coxpaHsercF
TonbKo a6conrcTHafi BenIq!4Ha noryLieHHoro 3HaqeHhfl .

Pacqer u!|porbr Apyror.r urKorbl

l---33,-dl irpaaycoel

KoppeKq14B ulr,rporbl

3erlruurr.r yron
HAtlEH UJKONbI

U-lIpora HauieH
uKonbl

= tljr,rpora apyrou = -3T(rpaaycoe) +
UKOIIbI

Ecnu rexr 016pacbrBaHlrcff I pa3Hbtx HanpaBnehlnx:

Ecnr renr or6pacuBaorcs I oAHoM HanpaBneHilff 14

Pa: ruqaurpor  a  % 
- ] ( rpasycoe) ,  

t  - f -72 ,57( rpaaycoe)

Ecny renlr or6pacbrBaorcff B pa3Hbrx HanpaBfleHfiFx: +

Ecntr TeHt oropacbrBaorcF B oAHoM HanpagIeHilr: -

P a 3 H H q a

rul.{p0r
r -f--1,s5---1 (rpaaycog )

Hau yron Bo3BbtueHnfl Connqa N,|eruue: -

f ix Vron Bo3BbrureHiln ConHua MileHbltle: +

3eru*iurra yron
Apyrora LUKonbl

[Jrporaapyro!4 = [-@|f rprny.orl 6eG) unr tor (ooaesrre KpyxKoM)

tcnI nonyqeHh0e 3HaveHHe 0Tpl4qaTenbHo, 3HaqfiT, Apyfafl uKona
Haxoa[TcF B np0T1480non0xH0M nonyuaprq.

$auunua:

BceMilpHoe BpeN4R B MoMeHT Ha6nrcaeHhn caMoi KoporKoi lsnv f-i 7'12--1 (eacoa, Ml4HyT)

Yron sogsurureHfiR ConHua B MoMeHr Ha6noAeHr4B caMor4 KoporKor4 renr,t | 6 6 | (rpagycoa)

HanpaBneHIe reHu, 016pacbtBaeMo14 ulecroM

GLOBE'" 1997 Y,{e6Hrre 3ausruq - 44 I4cc,'reaosaHuq c norr.rorurro GPS



AcrpoHaBuraqun
Pa6oquft nucr Ann pacqera llrnporbl

l4un, $autAnu+i Aara:
Hauia uKora Apyraf, uKota

Paccer yrna aogsulueH[a ConHqa yron Bo3BblureH[fl Conxrla = apKTaHreHc laucora uecra (rr, i lr, l) / anrna reHu (MM)]

(TonbKo Anfl yqautilxcff c BbrcoKl.rM ypoBHeM noAroroaxn) yron Bo3BbrueHrn conn4a = f---__](rpaaycoa) l-----l(rpaaycoe)

y,rauuecfl c BbrcoKl4M ypoBHeM noAroroBKr,r ucnonb3yror paccqrraHHbil,,r yrofl
Bo3BbrueH[F ConHua Bo Bcex pacqerax.

Pacqer 3eHHTHoro yrra 3eHrrHutl yron - yron npll BepuHHe rpeyronbHilKa.
Ecnr ConHqe HaxoEr4TcF Ha He6ecHoM 3KBarope B MoMeHT BbrnonHeHHF H3MepeHut, 3eHurHbri yron coorBercrByer uIpore

3eHurHsri yron 3eHilrHbrr4 yron
HaueH uKonbr ApyroH uKonbl

3exrrnrrrl lron = 90 (rpagycoa) - yron Bo3BbrueHrn ConHua (rpagycoa) f- 
-l lrpagycoel 

l----__l lrpaqycoal

Pac,{er pa3H]|u,bt t l l tpor TaK KaK H3MepeHHF yrfla Bo3BbrueH[F ConHua npoil3BoAflTcfl B OEHH 14 Tor xe aeHb, pa3Huua Mex0y 3eHfiTHbtMu ymaMil
no3Bonffer onpeAenfiTb pa3Huqy MexAy urt4poraMu naLuen r gpyrot/t Luxonst.

3eHrrHui yror 3eHurHbri yron
Hauer4 urKonbl Apyrou uKonbl

B cnyvae nonyqeHiln orpHuarenbHoro pe3ynbrara coxpaHnercn Ecflx reHil o16pacuraanrcn B pa3Hbrx HanpaBfleHIFX: +
TonbKo a6conrcTHaF Bent{qHHa nonyqeHHoro 3HaqeHilF. Ecny reHil o16pacutearcrcR B oEHoM HanpaBreHtrx: -

Pacqer ulporbr Apyror4 uiKonbl LII[pora HaueH pa3Huqa

uKonbr Lll [poT

l----_-l lrpaaycoal = l"ll!4pora apyror4
LUKONbI

EcnH TeHil 016pacuaaorcR B pa3Hbrx HanpaBneHHFX: -

Ecnil TeH[ or6pacueaorcn I oaHoM HanpaBneHfii l  14
HauJ y ron  Bo3BbrueHIR connqa vensue:  -

KoppeKu,HF tul,tporbl 
t4x yTon Bo3EbluleHvn Conlua MeHbue: +

Lltxpora Epyrori = 
ff trpasycoa) ueBep rnr lor (ooBeaure rpyxxou)

Ut Kot bl

Ecnx noryqeHHoe 3HaqeHile orpr,lqarenbHo, 3HaL1ilT, Apyras uKona
HaxoAr4TcF B npoTl4BononoxHoM n0IyuapHt'r.

Peaynurarut
}|3MepeH]ri,

n0aroToBKfi:

LLlilpora Haurer Llxonur f (fpaAycoB) lvlbr paccqurbrBaeM uIpory
fi AOnroTy Apyror4 rxKonbllonrora Hauer r^olo, l----l (rpaAycoB)

BceM[pHoe BpeMF B MoMeHT ria6nogexuR caMon KoporKor renn | | (vacoa, urHyr) E(u..oe, unnyr)

lnura reHr B MoMeHr na6noaenun caMoi,i KoporKol tett l------l 1""1 l--------l(t"rv)

cpeAHqH yron Bo3BbrueHilF conHua B MoMeHr HaonnaeHun caMor4 KoporKoq ,"r, f-----l (rpa4ycoa) l-----llrpaaycoa)

B btcoKt4 H Bbrcora LUecra l----l ("") l----]{"")

HanpaBneH[e reHu, oropacbrBaeMor4 ulecroM l- obBep t4nl4 l(rr----l

GLOBE'" 1997 Y.re6Hrre 'sansrus - 45 I4ccrenosauufl c norr.rourlro GPS



Puc. GPS-L-33. OSpasery pa6oueco nucma dna acmponaaucaquoHHbtx pacqemoe doneomut

Aara: 19 anPena 1994 r.

Pa6oqnfi Jrr.rcr ilnn pacqera Aonrorbl

l4un, $aunnu+i Ex<oqaan Manux

AcrpoHaBnral1,nn

Bpevn

BceMvpHoe BpeMF no8BreHilff caMoi KoporKoi TeHff:

Kofi-Bo Mr4Hyr nocre Haqana cyroK: KoA-Bo ,racoB x 60 + MuHyrbl

f---7F-l (vr,rHvr) = PasHuua Bo BpeMeHil =

B cny,rae nonyLieHHF orp14qarenbHoro pe3ynbrara coxpaHfl ercF
ronuxo a6conorsaF BerilqIHa nonvqeHHoro 3HaqeHuR.

Pac,{er Aorrorbr Apyroi uKonbl

l-6F--__-llrpanycoal

fm3----1(rpapycoa) Aonroraapyror4 = l-- jE-l(rpa4ycoa), t  - f-E37(rpa4ycoe)
u Konhl

Ecnr vut naxoAuvcfl B BocroqHoM nonyuap[u 14

Haua reHb c rana Koporxo t  paHbue:  _

Haua reHb c tana KopoIKo!4  no3xe:  +

Ecnv Mbr HaxoAr4McF B 3anaEHoM nonyurapilri r j

Haua reHb crana KoporKoi paHbue: +
Haua reHb cTana KopoTKol/ no3xe: -

KoppeKql,|F Aorrorbl

Ecnfi Aonrora Apyroi urKonbr veHsue 0 rpaAycoB, 3Hav[T, oHa HaxoAr4rcF no Apyryo cropoHy HyneBoro Mepr4A[aHa.
(CAenarre pe3ynbrar noroxrirenbHbrM, TaK, KaK ecflr 6H saua uKofla Haxoailnacb B npon4Bononoxnou nonyLuapru.)

Ecnh Aoflrora ApyroH LUKonbr oonblUe 180 rpaAycoB, 3Haqrr, oHa HaxoAl4TcF no Apyryo cropoHy MexAyHapoAHor,4 nilH|/H cMeHbr Aar.
(BbrqrHTe 360 rpaAycoB 14 cAenar4re pe3ynbTaT nonoxHTerbHbrM, TaK, KaK ecnil 6bl saua uKona HaxoAunacb B npoil4Bononoxnov nonyuaprn.)

Lllrpora Hauer4 uronur @ (rpaAycoB)

fionrora nauer Luxonsr @ (rpagycoe)
ypoBeHb BceMilpHoe BpeMs B MoMeHr na6nrcaenrR caMoi KoporKof rcnu f-17llT-1 (vacoe, r',runyr)

AnrHa reHil B MoMeHT ria6noAesvn caMor4 KoporKoi, reHr f:-77F1 (vu)
cpeAHil14 yron Bo3BbrLUeH[F Conriua e uor'rent na6no[eH!4F caMoi KoporKoi renr [--j-6--l (rpa4ycoe)

HanoaeneHile reH[. o16oacsreaeMo14 urecroM

paccLil4TbrBaeM rxxpoTy
I aonroTy apyror4 urKonbl

l (qacoB,  M14Hyr )

1 (v t"t)

I ( rpaEycoB)

1(v t"t)

Haua uKona

|  17 :12  l ( rpagycos)

f--loiV-l lunayt)

f--Jn-Til (vr,rsvr)
4

ApyraF uKona

l-1fu7- (rPasYcoe)

l--7oF7l (rvunYr)

f-1 oi7--f(uuv'Yt)

Pasnuqa gonror Pa3 H H qa Bo apeu eu n fJ--75-l ( v r,r nyr)

4 (Mr4HyTbr I pacqeTe
Ha 1 rpagyc epaqenrn 3evnu)

Pa3HHqa Aorror
flonrora naLuelr

u Konbl

Aonroraapyroi =W
(rpaaycoB)

Boc-o^ rnr6anii\ (o6seavre xpyxr<on,l)

GLOBE '1997 Yqe6sue zass. us - 46 tr4cc,relosaHflq c novoulro GPS



AcrpoHaBuraqun
Pa6oqufi rucr Anfl pacqera .qonrorbl

l4un, Saut nn+= Aara:
Haua uKora f,pyraa uxona

BPemn 
Haua uKona Apyra' uKona

BceMilpHoe BpeMF noflBneHHF caMo!4 KoporKor4 reH!.r: l-----l lrpagycoa) f----l lrpaaycoe)

Kon-eo urnyr nocne Haqana cyroK: KoA-Bo.lacos x 60 + MilHyrbr [---------l1"rnyt1 l--_llurr,rHyrl

f------_llrtrlrryrl = Pa3Hilqa Bo BpeN,4eHil = f-----lluraHyrl l------l(uunyr)

B cny.lae nonyqeHufi orpuuarenbHoro pe3ynbrara coxpaHnercF
TonbKo a6conorHaF BenIquHa nonvL]eHHoro 3HaqeHuF.

Pacqer Aorrorbr Apyrof uKonbl

l---_llrpaaycoe) = Pa3Hfiu,a Aonror = Pa3HHqa Bo BpeMeHh f-----___l1r,, l,rnyr1

-  {^  / * *  t *
Lonrora Hauler4 Ha 1 fpaAyc BpauleH[F 3eMnil)

urKonbr Pagnuua Eonror

l------l lrpaqycoe) = Eonrora apyror,r
uKonbl

Ecnil Mbr HaxoEr4McF B BocroqHoM nonyuap!4r4 r.. l

Hau ja  reHb c rana KoootKor i  oaHbue:  -

Haua TeHb cTana KopoT(or4 no3xe: +

Ecrr,r rr.,rur naxoErvcff B 3anaEHoM noryuapu[ i l

Haua reHb crana KooorKol4 0aHbue: +

Haua TeHb cTana KopoTKorl no3xe: -

KoppeKq14F Aonrorbl

Ecnl4 Aonrora ApyroH LUKonbr MeHbLUe 0 rpaAycoB, 3Haq!4T, oHa HaxoAl4rcH no Apyryrc cropoHy HyneBoro MepHEilaHa.
(CAenaiTe pe3ynbrar noroxilTenbHbrM, raK, KaK ecnfi 6br Baua urKona HaxoAriracb B npofl4BononoxHoM nonyurapxH.)

Ecnr Aonrora npyroi urKonbr oonbue 180 fpaAycoB, 3HavilT, oHa HaxoEl4Tcf, no Apyfyro cropoHy MexAyHapoAHoi nfiHn4 cMeHbr Aar
(Bbt,]r[Te 360 rpaAycoB 14 cAenailTe pe3ynbrar nonox[TenbHbrM, raK, KaK ecnt4 6bt Baura [!Kona HaxoAvnacb B nporHBononoxHoM nonyurap[il.)

Aonroralpyror4 = f----_-l BocroK unr 3anaA (o6eeAure KpyxKoM)

(rpaaycoB)

Pe3y,|brarbl
x3MepeHt,|1,1

YpoBeHb
NOATOTOBKH:

cpeAHili

BbrcoK14i

l l jHpora Haueri uKonbl

Donrora naurer,t urxonur

BceMfipHoe BpeMF B MoMeHT Ha6nrcAeHHF caMoi KoporKol4 TeHil

AnHHa reHI B MoMeHT na6nrcaenrs caMor KoporKol4 TeHil
yron Bo3BbrueHHF ConHqa s MoMeHT Ha6noAeHuF caMor KoporKor4 TeHil

Bbrcora urecra

HanpaBneHre reHu, 016pacbrsaeMoi uecroM

l------_-l lrpaaycoa)
f--------..l lrpanycoa)
l------l lvacoB, M rHyr)
l-----l("")
f- 

__llrpaaycoe)

[------l("")
[-- OeGp]ntr o-i---l

f--------l ("")
l- I (rpasycoe)
f----l {r.rur)
[-GGp]rr4 lo-i----l

GLOBE'M 1997 Yqe6sue zaHqrufl - 47 I4cc,reaosanuq c norraouuro GPS
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np

I4ccne4oaaHufl c noMor4bto GPS:
padouun nncr perncrpaunn AaHHbtx

Usuepennn c noMot4bto GPS co cMeqeHneM Koop4nHar.
pafiouun nucr perucrpa4un AaHHbtx
Fnoccapni

Crpanu4u nporpaMMu GLOBE B ceru Web nna BBoAa
nnQopua4uu a 6asy EaHHbtx

GLOBE" 1997 flpu,roxeHue - I I4cc,re,qosasHq c nouou-ttrc GPS
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VsMepeHuf, c noMol4blo
GPS co cMeqeHueM KoopAnHaT
Pa6oqnit tucr BBoAa AaHHbrx

14sueperun

f lyHKr co cMeueHHbtMl.,t Koopg!4HaraMI

l4:rrlepeHHan uilpora:=

lulsuepexnan Aorrora =

HanpaBneHue K ncxoaHoMy yvacrxy, l---__l (Ceaep nnra for)

PaccroRH Ie:

Pacqerbr at'/'
l43MeHeHue rurporbt: X

- ecnfi cMeueHHbtx yqacroK aanbtue 0T SKBaTopa

+ ecn!4 cMeqeHHbti y,{acToK 6Ifixe K 3KBaTOpy

LlJrpora rcxogroro ycacrKa B MhHyrax:

C oxpyrneHuev Ao 0,01 uunyrsr:= f-----_l rrnyr

O6eeAilre KpyxKoM

+
Cueqexne
Ha ceBeP

C

r  s i a

l"
PaccroFHr,,re

PaccroRBne

I
I
I

1855 MerpoB B MtrHyry

LllfipoTa H Aonrora trcxoAHoro yqacTKa B rpaEycax 14 MtirHyrax:

l l lhporaHcxoaHoroycacrKa = f  
- l  

( rpaaycos)-
!,orro.a !4cxoaHoro yqacT*a = [--.| (rpaaycoB)

+
E
t-t

vnayr C unu lO

nrrHyr 3 rnu I

(Aonrora ffcxoAHoro yqacrKa ra xe,
rrT0 u aonrora nyHKTa c0 cMeuleHHbil\, l14 KoopaffHaraMil)

G L O B E , U ' 1 9 9 7 flprr-noxeHne - 3 llcc,reronaHrrq c nolrourup GPS
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l-noccapnn
BonponrnoquMocrb (norroprenocrn)

noxarasnft

Mepa nonroprreMocr14 pe3ynbraroB
Ha6,rrcgeH uil, Io3 BoJ'r q ]oulaq o[peAe,'r r r b,
H acKoJ't bKo r,rHAr,t BHAyaJI bH bre r'r3 MepeHH bre
3HAI{CHilf l  OTKNOH'IOTCq OT YCPCAHCHHO|O
:lHaqeHr,rr,  no, 'ryqeHHoro Ha ocHoBe Bcex
pe lynbraroB uruepeHui r  B  cnyqae

MHoroKparHoro  IoBTopeHrr f l  f l  ]MepeH14 i4 .

Iucrorpanrua
Cro,r6uoslti i  rpaQrri pacnpeAeneHrl
qacrorbr. no']Bo,rrloulnii onpege,rnrb. KaK
qacTo To untl nHoe r{ucno fior{Br.tqeTcfl Bo
MHOXCCTBC qHCC,TI.

Io,rrora
BupaxeHHar B rpaAycax BenHr{HHa yura,
orKnaAbtBaerlrofo oT qeHTpil IraHeTbr K
BOCTOKy r1,1rr K 3aIIaAy, B n,TOCKOCTLI,
rrepneHAu K yn rpHoi.i oor Bpau{e H il r n,rra Her br.
Ha rev,re uy,reeoii Ao,rroroii (Hy,rennrnr
Mepr,tAHaHoM) cvuraercl HaIIpaB,'reHHar c
ceBepa Ha lof ,ri lrHHf , npoxoaflulaq qepe3
ropog fprrHnu.r e AHr,'rnH (Ao,rrora 0").
f lporunono,roxHrri i MepuAr{aH (go,rrora
180") uarunaercr MexqyHapo4Hofr ,ruHueii
cMeHbr AaT.

3ennrHnrii ynor

B xoAe n lMepeHr.ur yD.ra Bo'rBbrueHnt
Co,rHua' leHnrHbrM yr , roNr Ha JbrBaercq yron
MexAy Beprr{Kanbro u HarrpaBneHneM Ha
Co,rHqe (yro,r, o6parHrri i yfny Bo:lBblrxeHrrt
CorHqa). B Hasuraquu 3Tor yron Ha3brBalor
TaKXe ( ' leHuTHbtM paccTorHI teM>. B gHu
BeceHHefo H oceHHefo paBHoAeHcTBut 3ToT
yron coorBercrByer uHpore Ha6,rrcAare,rq.
3eHlrrorr,r Ha3brBaerct rovxa ue6ocnoga,
pacnonoxeHHal lrpfl M() Haa ro,roeoi.i.
He3aBlrcuMo or MecrorronoxeHUq ua6,rxl-
AareJ.rq. Cyrvrua yfJra Bo3BbrrxeHlrq Co,'rHrla u
3eHHTHOro yr,ra panHa 90".

MarHnruoe cK,'toHeHl.re
MarHnrHoe cKnoHeHlle, Ha3brBaeMoe raKXe
<uarnutuoi;i aapltaquefi> - yfoJ'I MerxAy
MafHr{rHbilvr u reorpa@r.ruecKr,rM (connaAa-
r.orur4M c ocbro apaureHur) nonocoM.
rasr.rcquluii or Mecra pacnoroxeHr{t
ga6,rroaare,r q. MarHurHoe cK,.roHeHLIe
Bbrpaxaercrr B rpatrycax socroqHoii H,'r.r

3anaAHot{ AonfoTbt II yKa3brBaeT ficTHHHoe
HanpaBneHue Ha ceBep no cpaBHeHrrlo c
HarrpaBneHrreM Ha MarHurHrti i cenepHlri i
nontoc. Marslrrsure norrcca 3eu,ru
MeA,'teHHO rrepeMelqarcTcr, 14 B HacToruee
BpeMfl cenepHltfi nalnuruuii no,rroc Haxo-
Ar{rcfl Ha Cenepo-ranaAHbrx reppnropurx
KasaAu, 6yayuu clvreuleH no orHorileHuro K
reorpaQuuecKoN{y ceBepHoruy flonrocy
npr. {MepHo ua l l  rpagycon.  Kpoue roro,
M arHr.rrH bre csoiicrsa 3eu,,ur cJ.rerK a
Il3NfeHqrcTCr B :]aBHCIIMOCTr.r OT ee feonOfr,r-
qecxoii crpyKrypbr B pa:]JnrqHbrx pemoHax,
qro Ipr.rBOAHT K HHA[{BrrAyanbHoMy r,rcKaxe-
Hrtro MarHr4THofo flonfl 3eullr B Ka)KnoM
r,rHAtrBr.rAyanbHoM rryHKre. 3HaqeHfi q
MarHnrHbrx cr , loHeuu i , i ,  coorBercrBynuIHX
TaKHM r{CKaXeHlrrM, [pr . rBoAgTcq Ha
HAB} I fAUHOHHbIX  KADTAX,

MarHursuii KoMrrac

flepeHocuoii npu6op, yxarusanqni.i
yrnoByro oprreHrarlurc Bpaulanulef ocq
nerKoro MarHHTa. Tar  xax 3eM,rq
npe4craaJrer  co6oi i  orpovHlr i i  MarHHr,
MarHf iTHaq cTpenKa KoMrraca yKa3btBaeT Ha
MafHr{THbre noJ'rrcca 3eu,ru, Koropbre, KaK
npaBuno, o6o:Haqarcrcq KaK cenepHr,ri. i  u
roxHuii.

MepnquaH

[yra (noryoxpyNHocrr , )  c  nocror{nHoi i
Ao,rroroii, coeAtrH,{rcual ABa Ionrcca
3eu,ru r4 ne)Kauafl Ha oKpyxHocrH 3eu,ru,
nepeceKarcrr1ei.i o5a no,.rrcca H sKBarop.

Hannraqn.r

Ko rr.r n,rexc Hay q H brx H Tex Hrr qec Kr{x M eroAoB
onpeAeneHur HarrpaBneHHr (xypca) ,  Mecro-
fionoxeHnt (xoopguHar) u npoiigeuHoro
paccrof lHnt .

Hanpanrreune
A6co,rrcruoe HaIpaB,'reHr.re
tr4ll leprercr no orHoueHuro K cofJracoBaHHoMy

ue no d a ux uo.tr.y nyHKTy.
OrHocllre,rrHoe HanpaB,.reHrre
14rveprercl Io orHorueHrlr.o K onpereneHHoMy

c,ryvai iHo n l t6paHuouy nyHKry,  HarrpxMep.
no orHoueHr.fto K nyHKTy, B KoropoM
Haxoaurcq ua6,rrotrare,rl.
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PaeHoAeHcrsue

O4uH rr;4ayx qHeii B foly, rorAa Co,rHrle
HaxoAlrrcq HenocpegcrBeHHo Ha HeSecHoM
3KBa'rope; paBHoleHcrBue HacTyIaeT. KaK
npaBHno,  2 l  l rapra (neceHHee
paBHOAeHcrBue) n 23 ceHu6pr (oceuHee
paBHoAeHcrBue).  B eru gHu

npoAonxfiTe,rtbHocrb AHfl [1 Hor{u OALIHaKoBa.

Parpemexne (npu6opa)

HaulreHluee H: lMeHeHrre napaMerpa,
orpaxaeMoe noKa:taHu t.Ma npnS<lpa.

Cncrerra r,rro6anbHoro rrosHquoHr{poBaHH.fl
(GPS)

C lr cr e u a r,.r o6 a,r l u o r o n o 3 r'r Llu o H n po B a H il q
(GPS) - HaBr.rrar-(lroHHaq cilcreMa, BKJ.rroqa-
rcuaq 24 crryrHrlKa, BbrBeleHHbrx ua op6ury
BoKpyf 3eu,,ur ssrcoroi'i 20 200
K Hnor\rerpoB. flor rryrcl crrrHa,'raM r,r
Bper\r eHu, Koropbre nepeAanTcr crl yTHr.r K aM H
CPS, npueuunrn CPS paccqHrbrBarcr
urr rpory.  AonfoTy u BbrcoTy HaA ypoBHeM
M0p f l .

Co,rHuecroruue
OAUH r'r 'r geyx qHeii B roAy, KorAa HaxoAr-
ueecq B 3eHure Co,rHue Hau6o,rec y.qaneHo
or He6ecnoro rKBaropa;  conHuecroqHHe
Ha6,rrcAae'rcfl, KaK npaBH nt>, 2l tttouq u 22
qera6pr,  ' r .  e . ,  coorBercrBeHHo, H canrr i i
g,.ruuHurii u n caulri i  xoporruii AeHb roga,
ec,rrr nbr He HaxoArlTecb Ha oKBarope 3eu,ru
rr x[tseTe B ceBepHOM noJryuapHr{.

CnyrHux

,rln6oe He6ecHoe reno, Bpauarcqeecr tto
op6ure BoKpyr Apyrofo,  6o,ree rpynHoro
Te:]3.

ToqHocrr

ParHuua MexAy yKa3aHHbrM u3MepeHHbrM
' ]HAqCHHCM 

I , I  I ICT I4HHb IM 'JHAqEHTICM.

Tpnnouonrerpu.n
MatelraruqecKar AilculrnJ'rrrHa, B roropoii
l , l3yttarcTcr B:laHMooTHollleHHq SneMeHToB x
csoiicrs rpeyro,rbHl.rKoB u rvreroAbr npuMe-
HeHr.r r 3Trlx B3ar.IMrlorHoueu n i i. H a3 br Baer\{ brx
Tpn roH( )Merp i l qecK f i  M I I  QyHruu r  v  u .
Tp r t ro H o rtr er p H q e c K I,r e M eroA br n o :l B o,.r tI rcT
cooTH o0.rTb y tJIoB br e Be,.r [r q r{ Hbr c AJ.rH H a M tl
pa:lnilr{Hbrx cTopoH Tpeyf onbHr.rKa.

Yror norsnr[reHr.rfl Co.nsqa

Yn o,r lt ex gy f o p H :l o H T a,r b u o r:i n,t o c ro ct lto
(nonepxHocrlrc :eu,rrr) rr HorrpoB:-reHr{ervr Ha
Co,ruue.

Yponeun (ornec)
Hurr c rpy:lrrKoM, o6pa:yroular BeprnKanb-
Hyro nr.rHr.rrc. lpy:nrt o6rr,rHo r{3foroBnr-
NTC,q U3 CBUHIIA,

Ycpe.qHeuue
MeroA, no3Bonrrcuuii onlrclrearb rvlHoxe-
crBo r{uce,'I oAHHM qilcnoM. CpeqHee
3HaqeHHe paccqnTbrBaeTcfl nocpeAcTBoM
cyMMnpoBaHur Ha6opa :HaqeHnii r,r AeneHuq
[onyr{eHHoi;i cy lvr lvt bt Ha Ko/'rur{ecrBo
c"rlaf aeMblx.

Yqacror (nynxr) co cMeuIeHHbrNrr{

KOOpAr.rHaraMr.r

Yqacrox, Ha KoropoM Bo:lMoxHbr ycneuHbre
r.r3MepeHr.rfl KoopAr.rHaT c nououlrrc GPS,
HaxoAquluiicr HenocpeAcrBeHHo K ceBepy
unil K rofy or HcxoAHofo yqacTKa.

Il lnpora
BurpaxeuHar B rpalycax BenuquHa yD.ra,
oTKnaAbrtsaeMofo oT ueHTpa nnaHeTbt K
ceBepy r{nu K Klt-y oT 3KBaTopa fl, 'raHeTbl.
I l lupora l.r3Mepqercq, Haq[Han c ]KBaropa
3ev,ru (0") Ao ceBepHoro H roxHoro
no,rrocou (90").

YrnoaHe Bennv n Hb,, paccrof, H uE
no oKpyxHocrn (nyrn)
u ux B3auMooTHoweHuf,

l-pagyc (")
OxpyNuocrl MoxHo pa:lAerr.rrb Ha
360 rpagycoe (uru Ha 400 rpaAoB,rn6o ua
2n pagnaH). OquH rpaqyc MoxHo pa3Aenr,rrb
Ha MeHbuue Ao,.tH - AectTilrtHbte Aor'It l
rpaAyca (rar, uanpulrep, B r{ucne 25,2525")
rr: 'nr H& N{t{Hyrbr lr ceKyHAbr (xar. uanplrlrep,
B r ruc, ' re  25"  [ -5 '  9") .

Muuyra (uuuyra Ayru,  )
OguH rpa4yc rvloxHo pa:gernrl ua 60
MuHyr.  Taruu o6pa:ov,  oKpyxHocrb
orr{ct'rBaerc,{ yrJroM e 360 x 60 r'rnHyr, n,ru
21600 uuHyr syr l r  (21600 ) .

CexyHga (cexyHqa aynr .  " )

OqHy nuHyry AyrH MoxHo pa:rge,rurr ua 60
ceKyHA. Taxulr o6parou, B oAHoM rpanyce
coAep)Krrcq 60 x 60, r. e. 3600 ceKyHA, a
oKpyxHocrb orucbrBaerc.fi yD']oM s 1296000
ceKyHA (1296000' ) .

PaAnan

Ernuuqa yr,ronoii Ber.rr4qr{Hbt, paBHaq yr,ry,
orrr{cbrBaeMoMy ueHTpoM oKpyxHocTH r.r
gyrofi, Ant{Ha roropoii paBHa paAuycy
oKpy)KHocrrl. fl ,runa oKpyxHocrrr panna 2n
pa4rlaH u,ru 360". Ogun pa4uaH paneH
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npr.rMepHo 57,3". HanpuMep, yfon
se,'ri lqr.rHoii 25" 15'9" paeeH 25,2525
AecqruqHofo fpaAyca, unu npr,rMepHo
0,4401 paAnaHa. Ync,ro n -

uppauuoHanbHoe quc,'to (t. e. uuc,to,
Koropoe He Moxer 6lrrr elrpaxeHo KaK
cooTHorrIeHr,re AByx uenbrx quce,I, r,r
nolroMy Bbrpaxaercr Aecqru.-rHoi,i Apo6bro
c 6ecroHeqgbrM rrncnoM :lHaKoB rrocne
:anqroi' i , He rIoBTopq]ouIHXcr qur,ruvecxtr).
9uc,ro 7I MoxHo 3anucarb ronbKo c
TOHOCTbIO AO OnpeAeJIeHHOrO 3HaKa nOCJ'le
:ranqroii, HanpuMep: 3,141592653590. 9uc,ro
n 6st,ro paccqHTaHo c rotrHocrbro Ao
MUJIJIUoHoB 3HaKoB noc, ' re ransr t l f i ,  Ho
TOTTHOCTb npr{BeAeHHOf O Bbtue 3HaqeHut
Aocraror{Ha Anfl paccqeroe paccroaHnii e
lracurra6e Co,rHeqHoii crrcreMbr c
nonyqeHr.reM pe3ynbraroB c ouin6Koi.i s
npeAenax OAHofo Merpa.

Cucreuu orcqera BpeMeHu
MecrHuii corneqnuii nonAeHb

Bpeun cyroK,  B Koropoe B AaHHoM rryHKTe
Ha6rrcAaercs Han6o,rlu.ree Bo3BbrueHrre
Co,rHqa. 3ror ltotr.tegr BpeMeHr,r 'raBr.rolr or
Mecrono,ro)KeHurr Ha6,'IroAare,r g 14 l4'r MeHt -

erc ' r  npHMepHo B npeAenax nonyqaca Ha
npoTrxeHr.il,r foAa.

Cpe4Hee conHeqHoe (norcnoe) BpeMfl
( rpaxgaHcroe epenar)

Bpenaa cyroK, Koropoe, KaK [paBr4r.ro,
yKa'rbrBaercr r{cno,' lb:yeM btu lt n 6rtro gux
ycJ'roBilqx qacaMr,r. B coorsercrsilH c
noKa raHurMi l  cpe.qHer()  (norcHoro)
BpeMeHr.r, e)KeroAHoc c p e d n t' e fl o,.loxeHrre
Co,lsua Ha ue6ocsole ocraercq
Hetr3MeHHbtM B OAHO I{ TO Xe BpeMf CyrOK,
a B nonAeHb no cpeAHeMy (norcHoruy)
BpeMeHil cooTBeTCTByeT MaKcr,rManbHoMy
Bo3BbrueH14ro Co,rHua Ha ue6ocRotre g
npeAenax cooTBercrByroulefo BpeMeHHOf0
lof lca.  Bpeua B KaxAoM BpeMeHHoM noqce
ornuqaercq or BpeMeHr{ B cneAyrouleM r4nil
[peAbrAyuleM BpeMeHHoM norrce Ha oAnH
qac; npfi sToM oAr4H qac coorBercrnyer l5
fpaAycaM AoJrfoTbr, c HeKoTopbrMu
LicK J.rIoqeHuq Mil, BBeAeHHbtM 14 npaBl4Tenb-
crBaMr{ c uenbro npuBeAeHrrr BpeMeHHbrx
NOfCOB B COOTBETCTBI, IC C MCCTHbIMU

aAMr.rHr.rcrparr{BHbrMu rpe6onauul uu u,ru
reorpaSuuecKuM H xapaKTepr{crr,rKaMrr.
Cpe4Hee (noacHoe) BpeMs MoxHo
coorHecru co BceMr,rpHbru (rpuHnuucrnv)
BpeMeHeM, onpeAenHB paccToflHr4e oT Bac Ao
HyneBoro Mepl{AuaHa 3elr,ru 14 Bbrpa3r4B 3To
paccrorHrre KaK Konr{qecrBo Ayr serr4qr.rHoii

l) fpaAycoB KaxAag r4,.1il KaK Kor.ruqecTBo
BpeMeHHbrx roqcoB, orAe,'rqroqux Bac or
fpuunuua. Bcelrupuoe BpeMq r.r cpeAHee
(noqcHoe) BpeMfl He cneAyer nyrarb co
:rBe:lAHbrM BpeMeHeM (ucnorl:;yenalru
acrpoHoMaMu), r<oropoe oflpeAenrercr B
3aBr{cuMocrr{ or ur.rKnuqecroro o6pau.leHnr
ue6ecnlrx ren ro uepe o6parqesus 3elr,ru
BoKpyr Co,rsqa. Cyrxu.no 3Be3AHoMy
BpeMeHH rrpr.rMepHo Ha 4 MuHyTbr Kopoqe
cyroK, oflpelenqeMbrx I]o cpeIHeMy
(norcHonry)  BpeMeH14.

Bcelrnpxoe (rpnunuucxoe) npenr.n

BcevnpHoe BpeMr (UT),  H3secrHoe raK)Ke
IoA Har,rMeHoBaHr{rMI,r <f pr.{HBurrcKof o
cpeAHero BpeMeHr,r> (GMT) u,ru (n aBnaur{u)
(BpeMeHtt  3y,"yo (Zulu)  -  BpeMq cyroK,
OnpeAen reMOe exerOAH btt\4 (' Pe () H u-L'l
nono)KeHr{eM Corsua ua He6ocsoae s
r IonAeHb Ha HyneBoM ( fpuHBurrcKoM.)
Mepr.rAr.raHe.

llocneqcrBuf, HaKnoHa ocn BpaqeHuf,
3eunu Ha 23,5 rpaAyca no orHoweHnro
K nnocKocrn conHeqHoil opdnrH SeMnn
Cenepnuii (apnruuecxni.i) n roxnui,i
(aurapnrnuecrui.i) non.RpHbre Kpyru

ll lnporu or 66,5 rpaAyca ceeepHoi.i rur,rporbr
Ao ceBepHoro flonrcca 3ev,rn n or 66,5
rpaAyca rcNHoi.i rxuporbr Ao n)KHoro
flonrcca 3ev,rn, Ha Koropbrx Co,rHue ue
BOCXOAT{T BCrc 3UMy r{ He 3aXOAr,rT BCe neTO.

Tponnrr.r Paxa u Korepora

Il lnporu or 3KBaropa 3eu,ru Ao 23,-5
rpaAyca cenepHoi;i H tOxHtli. i  rxl lporbr, Ha
Koropbrx Co,rgue B To r{, 'ru HHoe BpeMq roAa
Ha6rrcAaercfl ToLrHo B ' leHilTe (n HannnrcLueii
ro,{Ke He6ocsoAa).
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5ry UrpaHn4a AnF onpeAeneHnH yqacrKa uccneAoBaHnn

o yqacroK, Ha KoropoM HaxoAl4Tcf, lxKora

o yqacToK AnF perucrpaquil TeMnepaTypbr, KonuqecrBa ocaAKoB u pe3ynbTaToB

* Yqacror ArtF l43MepeHuF xapaKTepltcrr4K noBepxHocrHbrx BoA

r Yqacror Ann onpeAeneHnR xaparrepucrux noqaur

r Yqacror Ann ugMepexun enaxHocrn noqaur

r Vqacrox Ann 6nonoruqecxnx xa6npAenri

[nR roro,.{ro6ur onpeAenurb KoopAl4Harbr yqacrKa n3yqeHuF 3eMHoro noKpoBa,
eur6epnre  u le lqKoM Mbmrvr  yqacroK onpeAeneHuF KonuqecrBeHHbrx
xapaKTepucrl4K 3eMHoro noKpoBa nnn yqacToK onpeAeIeHhF Ka'{ecrBeHHbrx
xapaKTepucrl4 K 3eM Horo noKpoBa

@ww@ffim
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5r[P UTpaHuqa Ann BBoAa KoopAl4Har uKonbl
-t

Bpeun npoBeAeHrF usuepernr,t

foa [- Mecsq t---Bbf6Farb---l Aexuf-- qac T- Bceuupnoe BpeMF
Texyqee apeun 1997 June 18, 21 UT

HauMeHoeaxue yqacrKa: HavtMeHoBaHue uJKonbl

Beegure MaKcuManbHoe Bo3MoxHoe Konilqecrao unQopvaquu. Ecnr eH nonyqilre AononHilTenbHbre AaHHbre,
HaxMure W (xnonry aaola), u Bbr3oBure oKHo peAaKrhpoBaHun "Edit a Study Site"

14croqnux AaHHbrx O 6 fipyron ]4croqHxK

l.lJupora 
- 

rp | 
- - 

unx.@ ceBepH.O ]oxH. ur4porbl
Beegilre AaHHbre e Qoprrrare "56 rp. 12.84 t'tun." 14 orMerbre, "ceaepnora" unu "oxriora" ur4porbr.

Aorrora i-- rp. f---" rv*ttr.6 BocT. O 3an. [or]rorbl
BeeArre AaHHbre e Sopruare "102rp.43.90 r',run." lr orMerbre, "eocroqHoi/" ilnu "3anaAHota" gonrorur.

Burcora f uerpoa HaA ypoBHeN/ Mopn

(nocnfri tte-peTb I
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